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Complete Measurer: 

OR, THE 

Whole Art of Meafuring. 
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Deqimal Arithmetic Kr, with the 
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Aiid alfo the MubipU^atUn of Feet and Inches^ ^ntiimovAy 
called Cross Multiplic atic nj 

The Second PART teaching to 
Meafijte alt Sorts of Superficies and Soli r : . 

by Dicimalj; by Crofs MuhipUcation, and by Sca/e 
Compaffis : Alfo the Works of feveral ArtiHcL 
relating to Bmlding ; and the Meafuring of Board ana 
timber. Shewing the common Errors. 

And fome PraSlical Q^u E s t 1 n s. 

The Fbtaru&iih fi d i t i o n. To which is added, 
alWA^PtKDlx. \ ,Of XS^ging. i. O/Land^eafurirg. 
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Sy William Haw me y, Pbikmatb. 
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SL very iifeful One. 
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ThdDoarinc of Plain and Spherical TRU 
GONOMETHY.; with its Ufe in various 

Branches of the Mathematjcks. 
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By IV. Hawfuy^ Author of this Book. 
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fardie^s Short but yet Plain Elements of 
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eafy Method how mod of what is NecefTarjr 
and Ufeful in this Science,, may be under- 
flood. Tranflatcd by the above-mentioned 
Dr. Harris^ and referred to in the Preface 
4}f this Book. 
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P R E F AX3f* 



SAVING peruftd fcveral Books con- 
i cc^ning the Mcnfuration of Super- 
* liciea and SolUls, and the Works of 
' Artificers relating to Building t but 

^ ^^ not finding any one Book fo perfed, 

as to give any tolerable SatisfaiEliun to a Learner ; 
and I having praSifed and taught Mearuriag For 
fevera! Years, and thereby gained Experifhce and 
Knowledge in that Art) having learned fome 
Things from one Author, and fome Things from 
another, I began to think of digelling my Thoughts 
into fome fuch Kfethod as might give a Learner 
fult SatisfaAionj without being at the Ciiarge,of 
buying fo many Books; and being importuned 
thereunto by. fome Friends, I fell to work, and 
St laft brought them to that PerfcAion you hece 
find ia the following Work. 

i: As to the Dtcimal Arithmct'uk, I have been 
n plain as the Matter would' well bear, to make 
it plain. 

A z 2. A* 



ivr PREFACE. 

2. As to the Multiplying <f Feet and Inches^, 
commonly called Crcfs Multiplicatim^ nay Me- 
thod differs from that which is uftially taugbit is^ 
other Authors, as being (I think) much fl^«rtef 
and plainer. 

3. In meafuring of Superficies and Solids, I have 
^iven the Demonfiration of the Rules, which I 
thought might be very acceptable to the Inge- 
nious; for, indeed, I always lookiipon thp Writ- 
ing of a Rule without a Demonftration (in anjr 
Part'of the Mathem'aticks)^ to be 'but lame and 
defe£iive ; and for want of Jcnowing the Reafoa 
of the Rule, a Learner va^y comtmit gr«at Errors ^ 
beildes, when a Learner Iwows the Keafoo of the 
Rules, he ipay retain them better in bis Memory.. 
TbeRule for meafuring .aPrUb.oid and Cylindroid^ 
I had out of iAv.Everfirff^ Ar.t,ofGaugifig\ but 
the Reafon he does not jbc!^, neither ba.y,e J 
found it in any otber Author ; but that th.e Msl« 
thod is thie, I have ende^VQU red .to m^Xei^lain.. 

The DeAonflration of. th^.Rulc5 for finding ,tl\t 
Area of an EilipGs and ParaboU,; alfo the 0,e- 
monftrationpf the Rules for <indir>gthp.fpli.d Cqn* 
tent of the Pruftum of a Cone and Pyramid, vhc 
Solidity of ii Globe of a Spheroid, a Parabolic C.o- 
hoid, and of a Parabolic Spindly, and their Fr^f** 
turns, 1 had from the ingenious Mr. Wf^rff^ Young 
Matbemattcian^s Guide \ where the curious and in- 
genious Reader may fee many other Demonftra- 
jtions algebraically perfornxed. 1-have alfo demon- 
jftrated the Jlule for finding the Solidity of a.Glqbc, 
out oif" Pardie*^ Elements of Geometry (Bopk the 
5th, Art. the 33d} publi(bcd,in Eng/^Jh with many 

Additions, 



PREFACE. V 

Additions, by the Reverend Dr. Harris^ F. R. S' 
and' the fame is alfo done out of Sturmius^s Ala- 
thefii Enucbaia ; fo that the ingenious Reader may 
ufe which of tbofe Ways he likes bed. 

The Scale fuppofed to be ufed in all the'Opera- 
tions, is the Line of Numbers, commonly called 
Gunter*s Line^ which is upon the ordinary Two- 
Feet' or Eighteen-Inch Rules, commonly ufed by 
the Carpenters, Mafons, bfc. becaufe I thought h 
needlcfs-, as well as impertinent, to write the Ufe* 
oFSliding-Rules, or any other particular Scales, 
they being fufficiemly treated of by feveral Au- 
thors ; viz. by the above-named Mr. Everar J,- iw 
his jfrt ef G^ir^m^- above-mentioned^ where you 
have the Ufe of a Sliding-Rule in Arithmetick, 
Geometry, in Meafaring of Superficies and SolidSy^ 
Gauging^ &r. Likewife Mr, Hunt has writteti 
largely of the Ufes of-his SYiding-RuIe, in Arith- 
metfck^ Geometry, Trigonometry, Gauging^* 
•Dialling, tsfc. There are feveral others who have 
'explained the Ufe of their own Rules ; fo that the 
^ore curious Readers -may find full SatisfaSion iii> 
thofe Authors* 



r«."* 



^ ' One Thing I hfave omitted m the B6oIr, which* 
Ithinkmaj^ not be very improperly tn/erted in thfs^ 
Place; that* is, how to find a Number upon the 
•Line. If the Number you would find confifta- 
enly of Units, then the Figures upon the Line re- 
prefent the Numrber fought : Thus, if th^e Number ' 
be I, 2, 3, (^c. then i, 2, 31 (^Cd upon the Line^ 
re|)rcfents the Number fought.- But if the Num- 
ber coiififls<of«wo Figures, tfaati^v of Units andi 
I'lEens^. then the Figure upon> the RuUfiands forr 

A^2. Itokr 



VI PREFACE. 

the Tens, and the large Diviiions ftand for the 
Units ^ thus, if 34 were to be found upon the 
Line, the Figure 3 upon the Line 19 3Q, apd 4 of 
the large Diviiiom (counted ^r^^ds) \s the Point 
reprefenttng 34 -, and if 340 were to be found, it 
willbe.jatSeiaipe Poiptiuppn the Line; and if 
304.were. to be found, then tjl>e 3 upon: ^be Lj,^ \$ 
300, aod.ibur of the^Xinaller.Divirions (cpMnt^ 
forward) is the Point repref^nUng 304. irtiy^ 
.Number confif^s of /our.PJaces, or TbpuOiili^is, 

.then the Figure upon t^e L^vne fi^n^s for Tit^^tfi^ 
fand^, and the larger; Divjfipns, are Hundrq^?, tkc 
lefler.Diviiions are Tens, a(Kl;tb&^enth I^firts of 
thofe lefler Divi (ions, are, Uniis. Thus,. if ,2735 
were tQibe fQund, th^^i Uie.;2 js 2000; ^(id the 
7 larger Divifians (counLqd forward ) Js 7Q0. PkovQ ; 
and 3 of the lefler DivifioAs .is 30',more i a^d bii.If 
.of one of the leffer Divifio/is is 5 more, v^-bichis 
the point reprefeniing 2735. You muft.rc#iepii)€r, 
th^t between each Figjure upon the Line th^re ate 
.10 PartSj which I call the larger Divifions ; aud 
each of ^hofe la,rger Divi£pns are fubfiivided ^r 
jTvippofed fo to be) into 10 other Parts, which 1 c^l 
the fmaller Divifions ; and each of thofe P^i^ts A\p- 
pofed to be fubdivided again into ten otk€£.Parts, 
!^C4 You mjuft alfo reroifipber, that :if I : in xhe 

, Middle of %\ifi Line, A^nd.s only (or 1, thfsn i.at 
the upper End will be 10, ^d j at the Iftwer 
.£nd will only be-,^; but if 1 at the lower** £od 
/ighifiea i, then i in the Middle flands fpr 40, 
and I at the upper End is xoOy ^c. 

There is one Tb|{ig:mGre which I WQuld bsye 
rfoy B^cadcr to underftandi.and tiiM i^^ bow to find 

■iir 




F R E F A C F. vU. 

all fuch^oportion^l Numbers made ufe of in the 
Proportioi^s ajboi^t a, Circle, ,a^ s^f a CyJJAPder, %dA* 
in other Places ; , w^ch Th^^i^y) ]k 9f goqd Ufe 

happen to^ jjq falfegpriiM$j|^r,,^ ftniai^ge^any *I mn-. 
bcr ipr«9.o»* ^^^91,^^9^ I fofim^c JEwtancft i 
^r j^ouB^ Vt>^*cfBftfyV}i)^ai^at,{iK.h Numbers- 

are, j|e^TJxwfifl9CA<iW?fc/^ .wWcJi 

a Learner may be a* little at a Nonplus to do ; 
•houflJi ^yji5e,^j5#y^ igMw4c^ lbe>|l«l«f , there 
d dojfp. iljjftalj tiHJr«fo«^i«iH*>|wa or tbrct 

kf^i jv^ifrb QH^^^Wn^nyrtRs^d^ito.jBnd out: 

./L4^»jfiri#,ileii^t be/fjqpi/id -Aorfod .Ibe, Area* 
©f a.(;ifcjc, ,^hqfc^pi%»i«pr,js,wiiP/^jt.. 

By the Proportion of Fan Culen^ iFthe Diame* 
ter be^i,( tbe CtrcuvfifcTpfyQt.^ill^^^. 1^x6^26^. 
&£• ^whcxeof. 3,141,6 is O^ffipjeot in pooft/Cafes. 
TIbeit tbe,/^ule ^eacjbes to mwHiply}j)fJf the Cir- 
CMa\fereiKe^t>y.h$^f the Di»Ri<t^r, ,and the Pro- 
c|>ia.i5.jtiie^rfa; T^at; i5» mj^ti^Jy h57oS by 5; 
(€//». ^aJf 3.^41^6 >y.})»l^ 0=wd, ibe ♦P^cduft is^ 
;?8s4»..wjii^h, WjtlJ!?iA»a of; tbe Circle, whoib 
ftilj^eif js J. - 

«^ain ;. 4f jtbe. AjFea. b«. requirec^ ^wben the Cir^. 
c^Vjl^cr^DfitAs^ iilA^ ^ndvWbat ^ei Diameter will 
t>e, 4}ius :',3W4i6 : .ta i : :Jo. is i^ to •318309; 
wi^ich is ;thc Diafpflt^r »>yhi5fV ^e :.Curcymfcjence 
is I. Then multiply half .318309 by half, i j,that 
is • 1 59 1 54 by .5, and the Produd is . 07957 7> which 
11 (bq Area of a Circle whofe Circumference is i. 

If 
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If the Area be given, to find the Side of thV 
Square equal, you need but extraA the Square 
Root of the Area given> and it is done: So the 
Square Root of •7854: is .88.62, which is the 
Side of a Square equal when the Diatneter is r.. 
And if you extrad* the Square Root of -079577, 
it will be .2821, which ia the Side of the Square^ 
equal to the (Sirck whofe Circumference irii 

If theSideof a Square within a Circle be re* 
quired; if yoti fquare the Semidiameter, *andi 
double that oquare, and out of that Sum extra£l 
the Square Root, thai* ihall be the Side of the 
Square which may be infcribed in that Circle ; fb 
if the Diameter of the Circle be i, then the half 
j8 .5; which fqtiaredi ia.aj; and this, doubled,, 
is 5, whofe Square R^eotia .7071^ the Side of the 
Square infcribed. 

Again^, If the Diameter of aGtebe be i, to find 
the Solidity. In Sed. XL Chap. II. it is demon* 
ftrated, that the Globe is | of a Cylinder of the 
fame Diameter and Altitude: Thus, if the Cylin- 
der's Diameter be i, and its Altitude or Length be 
alfo I, find the Solidity thereof, and take | of it, 
and that will be the Solidity of the Globe re- 
quired. Now if the Diameter be ij the Area of 
the Circle, or Bafe of the Cylinder, is .7854 (as 
it above (hewn) which multiplied by i,.the Alti- 
tude of the Cylinder, and the Product is airo.7854» 
the Solidity of the Cylinder; I whereof is •5236; 
which is the Solidity of the Globe, whofe Diame- 
ter. i& 1 - 

From. 



PREFACE. k 

From wh^ has been faid, the Reader may 
eafily perceive how all other proportional Hum* 
bets ^t Coimdy jwd may examine ihem at Us 
Pleafure. 



.# 



I (hall not enlarge any farther upon the Matter^ 
but leave the Book to (peak for itfelf ; and if it 
prove beneficial to ihe ingenious Prafiit!oners> 
I have my Defire. So, wifliing my ingenioua 
Reader good S^cceft in his E^^avqura) not 
doirbting but he wiil -reap Profit hereby ) whtc& 
that be may^ it the beatty Defire of his Well* 



W. Hawney, 



/ ■ 
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Complete Measurer. 

PART I. 




CHAP. I. 

Notation r/ D e c i m a l s. 

:iilAi. FraSioD is aa artificial Wajr 
^ of feitiag down and cxprcffing of Na- 
tr t«nl or Vulgar FraSioD), k whole 
I Nnmbert : Aad whereas the Deoomi- 
in of Vnlgar Fnfliona are diverit 
the Den oitiin atari of Decimal Fradjoni 
m alwajt certain : Far a Dcciinil FrafUon hath al* 
wajf for it« Denomiiiator an Unit, with a Cypher or 
Cypher! annexed to it, and inuft therefore be either 
lO) rod, iDoa, ibooo, i^c, and therefore in writing 
down of a Decimal Fraftion, there ii no NecelSty of 
writing down the Denominator i for by bare Infpeflioa 
it is certainly Irnown, confiding of an Unit with at 
nany Cyphers annexed to it aathcte ar« Places (or 
tmutt) la tha N«iiierator, ' 



2 Notation of Decimals. Part F. 

Example. This Decimal Fraftion ^^^ may be writ- 
ten thus .25, its Denominator being known to be an 
Unit with two Cyphers ; becaufe there arc two Fi- 
gures in the Numerator. In like manner, -f^^^ may 
be tbus wi:itten, .125 ; and I'oWs thus, .3575 ; and 
Tl4s"^'i»s; .075 ; and T^r« thus, .0065. 

'As whole Numbers increafe in a decuple or ten- fold 
Proportion, towards the Left-hand, io^ on the con- 
trary, Decimals decreafe towards the Right-hand in 
a decuple Proportion^ as in the following Scheme. 



ji g-5 ..-(Sis 

t> g S? 0.5 2i .^ a;.2f Si g 

76543210123456 

Hence it appears, that Cyphers put on the Right- 
hand of whole Numbers, do increafe the Value of 
thofe Numbers in a decuple (or ten-fold) Proportion : 
But being annexed to the Right-hand of a Decimal 
Fradlion, do neither increafe nor decreafe the Value 
thereof: So -n^ezfe " equivalent to ^| or .25 . And, 
en (he contrary, thoMn whole Numbers, Cyphers pre- 
fixed before them, do neither increafe nor diminilb 
the Value ; yet Cyphers before a decimal Fraction do 
diminiih its Value in a decuple Proportion : For .25, 
if yon prefix a Cypher before it, becomes t%%'o oc 
.025 : And . 1 25 is -rdVoVsj ^J prefixing two Cyphers 
before it, thus, 00125. And therefore, when yoa 
. are to write a decimal Fraction, whofe Denominator 
bath more Cyphers than there are Figures in the Nn- 

meratOTi 



Chap. 2. ReduSion of Decimals. 3 

merator, they moft be fupplied by prefixing fo many 
Cyphers before the Figares of your Numerator ; as, 
foppofe T^t^ were to be written down, witboat iti 
Denominator; here, becaafe there are three Cyphers 
in the Denominator, and but two Figares in the Nu- 
merator, therefore prefix a Cypher before 19, and fel 
it down thus, .019. 

The Integers are feparated from the Decimals fe- 
deral Ways, according to Mens Fancies ; bat the bcft 
and moft ufual Way is by a Point or Period ; and if 
there be no whole Number, then a Poinc before the 
FraAion is fufficient : Thus, if you were to write down 
3 ' 7 "^Vfe '^ niay be thus exprefTed, 3 » 7 2 1 7 ; and 59 
TsViff^ thus, 59.0025 i and to\W ^^^^» •oo75» ^f- 

CHAP. If. 

ReduSiion of Decimals. 

IN ReduQion of Decimals ^ there are three Cafes : i ^, 
To reduce a Vulgar Fradion to a Decimal. z6\y. 
To find the Value of a Decimal in the known Parts 
of Coin, Weights, Meafures, (sf^ 3<iiy> To reduce 
Coin, Weights, Meafures> {ffr. to a Decimal* Of 
thefe in their Order. 

I. To reduce a- Vulgar FraSion to a DecimaK 

Tbi RULE. 

As the Denominator of the given Fra£lion is to it» 
Nomeracor, fo is an Unit (with a competent Number 
of Cyphers annexed) to the Decimal required. 

Therefove, if to the Numerator given, you annex 
a competent Number of Cyphers, and divide the Re^ 



•> ReduSlion of Decimals. Part K 

fult by the Denominator, the Quotient is the Decimal 
equivalent to the Vulgar Fraction given. 

Example i. Let -^ be given, to be reduced to a De- 
dn^ai of two Places, or having loo for its Denomi- 
nator. 

To 3 (the Numerator given) annex two Cyphers, 
and it makes 300 ; which divide by the Denominator 
4, and th.e Quotient is .75, the Decimal required, and 
is equivalent to ^ given. 

Notii That fo many Cyphers as you annex to the 
given Numerator, fo many Places mud be pricked off 
m the Decimal found; and if it ihoold happen, that 
there are not fo many Places of Figures in the Quo-* 
tienty the Deficiency muft be fupplied, by prefixing 
fo many Cyphers before the Quotient Figuresi as ia 
the next £xample. 

Example 2. Let -y^j be reduced to a Decimal hav- 
ing fix Places. 

To the Numerator annex fix Cyphers, and divide 
by the Denominator, and the Quotient is 5235; ; but 
it was required to have fix Places, therefore you muft 
prefix two Cyphers befbre.it, and then it will be 
1)05235/ which is the Decimal required, and is equi- 
vaient to ^Jj. , 

See the Work of thcfe two Examples. 

•-' .-. '^ 

*."> >^3.oo{.75. ii^>i^oc^>ooo[ooizii 

- 28 
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20 1350 

20 2640 

3210 
» ■ ■ 

345 



« • 



In the fecond Example there remains 345, whick 
Remainder is very iirfignificant, it being lefs than 
n^fs Part pf aa Unit, aIId^therefo^e is rcjeacd. 

U. ve 



Chap. 2. RiduSlion of Decimals. 5 

II. Tejind the Value of a Decimal in tie inow» 
Partt ef Moneyy tVeigbl^ Meafuresj &c. 

ri« R U L E. 

Hqltiply the gt*CD Decioii] b^ the Nuinbtr oF 
Pam in the next inTerior De 00m 1 nation, and ftoni 
the Produfi prick off* To maDf Placet to the Right- 
' hand ai there were Places in the Decimal eiven; 
anil mnliiplr thofe Figures pricked off by the Nomber 
oF Pans Id ibe next inferior Denomination, and prick 
•eS (o man/ Plicei as before, and fo continue to dA* 
till 70a bare brought ic to the towell DeeominatiAi' 
rcqaired. 

ExampU 1. Let -7^65 of a Pound Stcriiiig bcgireni 
to be Tcduced to Shillingi, Pxncc, and Farchingg. 

Multiply b7 20, bv tz,andbx4,aa tbe^Dledireait 
and alwaf> prick oiF four. Placet to the Kieht-handp 
and yoD will find it make 'i5;ti itl.ij. SectbeWerfc^ 

■7S-6S «:.'5>* 



A mere compendia Waj.ef finMng the Valur 
ef the Decimal of a-Peund-Slerling. 

Double the firft Pigtnv, (4r Pfice of Primes) and 

it makes (o many Sfailtings ; a'n^ if the next Figure 

(or Place of Seconds] be ;, or isore than 5, for the 

jjfldd another Sbilling to the ftirmer Shillings j then' 

B 3, fe(P 



6 ReduSicn of Decimals. Part h 

fox every Unit in the fecond Place cooot ten, and ta 
that add the Figare in the third Place, and reckon 
(hat fo many Farthings ; bat if they make above 13, 
abate i ; and if it be above 38, abate 2, and add the 
lemaining Farthings to the Shillings before found. 

Exampk i. Let .695 of a Poand be redticed to 
Shillings, Pence, and Farthings. 

Firft, Doable your 6, and it makes it 12/. then take- 
e out of 9, and tor that reckon another Shilling, and 
It makes 13/. and. the 4 remaning is four Tens, and 
the 5 makes 45, which being above 38, you mafl^ 
therefore cad away 2, a^d there reft 43 Farthingai^ 
which is io</. |. So the Anfwer is 13./. ip^« ^ 

A i. if. 

So the Valae of .725 :?: 14 6 

And the Valae of .878 = 17 6|^ 

And the Yafueof .417 = 8 4^ 
Afid (b of any other. 

Let .5975.5 of a Pound Troy bebrednced tp Ovnces^, 
Penny -weights, and Grains. 

Multiply by 1 2, by 2o» and by 24, and always, 
prick off five Places towards the Right-hand, and yoa. 
will find the Anfwer to be 70%, ^fwts. is^'/erh. 
See the Work^ 



• 


•S97S5;. 






7.1706a 






20 


OK, fmiti, gr* 
M t 3 9^88«; 


J 


H, 




I64UCQ. 

82400, 

m 


. ■ 



9^88800 

Let 



Chap. 2i ReduHion of Decimaxs.. 7 

Let .43569^ of *^ Toa W wdac^d to Hjvulredi, 
Qaarters, and Pounds. 

Multiply by 2^ by 4* and by aS^tiid the Asnfwer 
will be &C. afr/. z^lb.fifk 

•43569 

Facit 8 2 24*945^^ 



4.85:520 
28 

*3-94S6o 



I^et •9$9{ o£ a.F<y>( tei Kdi^edi iiM Inches aa^ 

Qgarterft. 



•959^ 
12 



11.5140 

4 Fii«^: II Inchesj 2 Qoarterst 



2.0560 



m. 7*^ f<i«r^ the kntmn Pttrfs of Mone^. 
Weighty M^afwci^ fiftc. tp a, T^cmaU 

Th K U. L ?. 

To theNenberof Parti of the tei&r DenomiDi^ 
tion given, annex a competent Namber of Cyphers, . 
and divide by the Namber of fuch Parts that are 
contained in the greater DenomiaatioLn» to which the 
Decimal is to be broaght ; a;nd the Quotient it the 
Decimal fought* 



t ReduSion of Decimals. Part L 

Example i. Let 6/ be reduced to the Decimal of 
a Pound. 

To 6 airaex a conpetent Namber of Cyphers (fvp- 
pofe 3), and divide the Refalc by 240 (the Pence in a 
Poond), and the Qaotient is the Decimal required. 

24o)6.ooIo(.oJ5 

I 200 

■ Facii ,025 



Example 2. Let 3 /. | be reduced to the Decimal 
of a Pound, having ^x Places. 

In 3 ^. I there are fifteen Farthings, therefore to 
i^ annex fix Cyphers (becaofe there are to be fix 
Places in the Decimal required), and divide by q6o 
(the Farthings in a Pound), and the Qootienif is 
•015625. 

9610)15.0000010(^.015625 



540 
600 



240 . 

480 



Example y Let 3 \ Inches be reduced^ to the De- 
cimal of la Foot, con fitting of four Places, 

In 3 4: Inches, there are 1 3 Quarters ; therefore t9. 
13 annex four Cyphers, and divide by 48 (the Quar- 
lert in a Foot), and the Quotient is •2706^ 
48)13.0000(2700 




ExampU 



Chap. 3. Addition of Decimals. 9 

Exampli 4. Let 9 C. i fr. \6A. be rcdaced to tlio 
Decimal of a Ton, having fix Places. 

9 1 16: 2a4o)ios9.ooooo|o(469643 



4 



37 f4. 15600 

28 21600 

14400 

302 Facit .469042 96000 

yS 64CO 

1052 Pounds. 1 920 

CHAP. III. 
Addition 0/ Decimals. 

AD D IT ION of Decimals is performed the fame 
Way as Addition of whole Nombers, only yoa 
muil obferve to place your Numbers right, that is» 
Ufiits under Units, Primes ander Primes, Seconds 
under Seconds, ^c. 

Exampli. Let 317.25, 17.125, 275.5, 47.3579, and 
iz 7S* ^^ Added together into one Sum. 





317.25 




17.125 




«75-5 




47^579 




12.75 


Sum 


669.9829 



This is fo plain^ that more Examples I think need* 
lefs. 

CHAP. 



lo SubtraHion of Decimals* Part I. 

C H A P, IV. 
SubtraRion of Decimals. 

SUBTRACTION of Decimals is performed 
likewife the fame Way as in whole Nambers, re- 
iped being had to the right placing the Nambers (at 
in Addition), as ia the following Examples. 

(•) (2) 

From 2i 2.0137 From 201.1250 

Subtr. 31.1275 Subtr. 5*S7^$ 

Refts 180.8862 ^ei!s I9S-S4^S 

Proof 2 1 2.01 37_ Proof 201.1250 

(3) " (4) 

From 2091.315 From 305 

Subtr. 79- 17* Subtr. 7.2597 

'Rt^s 197.2143 Refts 23.2403 

Proof 2051.315 Proof 30.5 



Note^ If the Number of Places in the Decimals be 
more in that which is to be fubtraded, than in that 
which yoD fubtraft from» you mufl: fuppofe Cyphers 
to make np the Numbei of Places, as in the foortk 
Example. 



nidi I 2'v. 

CHAP. 



Chap. 5* Muitiplicaiiott tfDzciuALS. i> 

CHAP. V. 

Multiplication cfX) £ c i m a l s. 

MULTIPLCATION of Dcciipalf is tifo 
performed the fame Way as Mulciplicatioo of 
whole Nombers ; bnt to know the Value of the Pro* 
dad, obferve this Role. 

Cat off, or feparate by a Comma or Prick, fo many 
decimal Pktces in the Prodoft, as there are Places in 
Decimals fn both Fadors, *vix. in the Multiplicand 
and Multiplier ; which I (hall further explain in the 
following Examples. 

.Let 3125 be multiplied by 2.7;; mnlciply the 
Numbers together, as if they were whole Numbers^ 
iind the Product is 8*59375 : And becaufe there were 
three Places of Decimals pricked oS in the Multipli* 
tand, and two Places in the Multiplier^ therefore you 
knuft prick off five Places of Decimals in the ?toda&, 
as you may fee by the Work. 

3»25 

2.75 



15625 

21875 
6250 

«$9375 



Ut 



i 2 MuUiplicathn of Decimals. Part L 

Let 79.25 be multiplied by .459. 

In this Elrample, becanfe two Places of Decimals 
fire pricked off in thc-Mirlti^Hcand, «nd three ih the 
MaUiplier, therefore xYitStt taiaft be five pricked oS ia 
tiieProdaA* 

•459 

7"3«S 
39625 



<jam 



Let .13$ 272 be multiplied by .tb^t^^ 

\xk this Example^ becaufe in the Multiplicand aft 
fix decimal Places, alid in the Multiplier five Places i 
therefore in the Produd there mud be eleven Places 
of Decimals ; but when the Multiplication is finiflied^ 
the ProduA is but 57490606, wx, only eight Places 1 
therefore, iii this Cafe, you muft prefix three Cy« 
phers before the ProduA Figures, to make ap the 
Number of eleven Places: So the true Product wlU 
be* 00057490600* 

•13527^ 
.00425 

" <i I ■■ 

'676360 

270544 
541088 



^0005749060^ 




M^ 



Chap. 5. Multiplication of Decimals 

Mort Examples for Prague. 
•001472 •01753* 

.1045 347 



»3 



7360 
5888 

1 47 10 


122724 
70128 
52596 


0001538240 


6.083604 


«79«5 
•445 


32 0754 
.C325 


139625 
111700 
111700 


1603760 
641564 
962256 


124.26625 


1.04244400 


4443 
1598 


20.0291 
35 45 


35544 

39987 
22215 

4443 


1001455 
80 1 1 64 

1001455 

600873 


70.99914 


710031595 


7-3564 
.0126 


•7543* 
.0356 


441384 
147128 

73564 


45259* 
377«6o 

226296 



^09269064 



»6268s379£ 



Coii\ 



14 CQntra^ MuUifUcaticn. PartL 

CmiraSIdd Muliiplication of Decimals. 

JBecaufe hi Multiplication of Decimal Parts, and 
mixed NaKil>er6, there is no need to exprefs all the 
Figures of the Produdt, but in moft Places two, three^ 
or four Places of Decimals will be fuificient; there- 
fore, to contrad the Work, obfenre the following 

RULE. 

Wri^ the Unit's Place of the Multiplier under 
that PU^e Qf the Multiplicand, wbofe Place you in- 
tend to keep in the Produdl ; then insert the Order 
of all tjije other Figures ; that is, write them all the 
contrary. Way. I'hen, in multiply iag, always begin 
at that Figure in the Multiplicand which (lands over 
the FigQie you are then multiplying withal, and fee 
4lown tjie.hrSt Figure of each particular Produd di- 
redly qne undtu: the other : But yet a due Regard 
inuft be had to the Increafe arifing from the Figures 
on the Rigbtrhand of that Figure in the Multiplicand 
which yqu begin to multiply at. This will appear 
more pljij[n by. £;camples. 

Exattftf^ I. Let 2.38645 be mukiplied by 8 2175, 
and let i^ere be only four Places retained in the De* 
cimals of the Produd. 

Firil, according to the Diredlions, write down the 
Multiplkand, and under it write the Multiplier, thus ) 
place tbc S (beiflg the Unit's Place of the Multiplier) 
under 4, the ibortfa Place of Decimals in the Multi- 
plicand, and write the reft of the Figures quite con- 
trary to ^ qAial Way, as in the Slewing Work : 
Then be^ni. to multiply, firft the 5 which is left out 
(only with regard to the Increafe which muft be 
carried fcpni -W) ; faying, 8 times. 5 is 40 ; carry 4 in 
your Mittd, and (ay 9 8 times 4 is 32^ and 4 I carry, 
£836; fet4^w«'6, and carry 3, and proceed thro* 

the reft-ef ^ Figures as 10 commpn MttluplicA^o^ - 
g ^ Then 



Ch'ap. 5- CofiiraWed Kluttiplfcaiion. .15 

Then begin to multiply with 2 ; faying, z times 4 it 
8, for which I car(y i (becaufe it is above 5), and 
iky, 2 times 6 is 12, and 1 that I carry is 13 ; fet 
down 3, and carry i, and proceed thro^ the reft of 
the Figures : Then rotiltiply with 1 ; faying, once 6 
is 6, for which I carry i, ahd fay, once 8 is 8, and 1 
is 9 ; fet down 9, and prbceed : Then multiply with 
7 ; faying, 7 times 8 is 56, for which carry 6 (be- 
caui'c it is above 55); and fay^ 7 times 3 is 21, and 
6 that I carry is 27 ; fet down 7, and carry 2, and 
proceed : Then maltiply with 5 ;^ faying, 5 times 3 is 

1 J, for whrcH carry 2, and fiy, 5 ttmes 1 is 10, and 

2 1 cari'y fs 12, wmcH let clow^, and add all the Pro« 
dudls together; and the total Prodadt will be 19.61070 
See the Work^ 

«.3S645 
5712.8 

■ f I ' I . 

19.0916 

239 
167 

IS 



ftM 



19.6107 



M/r, Tkat m mnltiplyine the Figor^ left cot ere^y 
Time next the Right-hand in the Muhiplkand^ if 
ikm Ptodad be 5, orut>wards to io» yon carry i ; and 
if it be 1 5> Of ttpwardi to 20, carry 2 ; and if 25, or 
npwards to 5O1 carry 3, iffc. 

I halve here fet down the Work of the Idft Example, 
wrought by the cbmnibn Way, by which yon tnav 
fte both the ReUfbn and Ex^fleiHry of this Way» all 
tie Pigores on the Kighthiftid of the Line being 
i^hdUj crmiufed. 



1 6 Controlled MuUipUcation. Part I. 

2.38645 
8.2175 



II 

167 
238 

4772 
190916 



93225 
0515 

645 
90 

o 



I9.6I06I52875 

Mxamplez, Let 375. 13758 bemaltiplied by i6.7524« 
fo that the Prodadl may have bat four Placet of De« 
ctraals. 

Firft, fet 6, the Unit's Place of the Maltiplier; 
under 5, being the foarth Place of Decimalt in the 
Multiplicand (becaafe foar Places of Decimals were 
to be pricked off), and write all the reft of the Fignree 
backward. Then moltiply all the Figaros of the 
Multiplicand by i, after the common Way. Then 
begin with the fecond Figure of the Multiplier 6 1 
faying, 6 times 8 is 48, for which I carry 5 (in re- 
fpe6t of the 8 left out), and 6 times 5 is 30, and 5 
chat I carry is 35 ; fet down 5 and carry 3, and pro- 
ceed after the common Method. Then begin with 
7, the third Figure of the Multiplier, and fay- 7 
times 5 is 35, for which carry 4, and fay 7 times 7 
is 49, and 4 ^ carry is 53 ; fet down 3 under the firfl, 
and carry 5, and proceed a^ before. Then begin 
with 3, the fourth Figure of- the Multiplier, and lay 
3 times 7 is 21, carry 2, and fay 3 times 3 is 9, and 
2 I carry is 1 1 ; fet down i and carry i, and proceed 
as before. Then begin with 2, the fifth Figure, and 
fay 2 times 3 is 6, for which I carry i, and fay 2 
times I is 2, and 1 I carry is 3 ; fet down 3, and a 
times 9 is 10; fet down o, and carry i, and proceed 
as l)efore. Then begin with 4, the lad Figure of 
the Multiplier, and fay 4 times i is 4, for which I 
carry nothing, becaufe it is lefs than 5 : Then fay 4 

timea 



Chap. 5. CeniraSied Multiplicaiion. jy 
timet c is lo ; let down Ot snd carry 1, anil proceed 
thro' the re8 0/ ihe f i£arfei of the Molcipiicuid, Tbeil ' 
add all up together^ and tbc PiodoA u 6276.9(10.' 
See the Work. 

3:^;.l37c8 the Maliiplicand. ; 

4137.61 the Multiplier reverTcd. 

37513758 the Piodoft with i. , 

22;o8is$ the Produfl with 6 iucreafed wifb 6 X 9i- 

2615963 the ProdaA with 7 increafed with 7 X $• 

113541 theProdflfl with ; increafcd with 3 X J.- 

7503 the Pivdaa with 1 incretfed with 2 X 3.- 

15^00 the ProdaA with 4 increafcd with 0. 



6276.9520 the PfodoA required. 

Let thei^be Example bb repeattd, asd let odV 
one Place in Deamali be- pi ickcd off. 

375.13758 the Multiplicand. 
4237.61 the Moliiplier reverfed. 

375i4tW Prodnfl by i wiihtheFiicreaftof rX'Ti- 

22co8 the Pfodofi with 6 increafed with 6x3. 

3026 the Produa wiih 7 increafed witb 7x1. 

113 the ProdsA with 3 inereafed with j Xj.- 

7 the ProdaA with 2 increafed with 2 X 7<'- 

I'lbelacreafeonlj of 4 X 3. 



6276.9 theProdoAii the fame at befoFC. «'<i»>, 



1 8 Centra Sled Multiplication. Part L 



More Examftes for PraSlice. 

Multiply 395.3756 by .75642; and prickoff ftar- 
Places in Decimals. 

395.3756 the Multiplicand*. 
24657. the Multiplier reverfed; 

^767629 the Prodo^ by 7 increafed with 7 X 6". 

. 197688 the Produdl by 5 increafed with 5X5. 

, 353722 the Prod 0^1 by 6 increafed with 6 X 7. 

158! the ProduA by 4 increafed with 4x3. 

76 the ProdoA by 2 increaled wi<h 2^ X ^. 

299.0699 the Product required; 

Let th« fame Example be repeated^ and let there 
be only one Place of Decimalsc 

39?'375^ 
14657. 

^6y the ProdoA by 7 increafed with 7X3. 
198 the Produ45l by 5 increafed with 5X5. 
;^4 the ProduA by 6 increafed with X 9+6x5. 
. 2 the lacreafe of 4 x 9 -f 4 X 3. 



•M 



299. 1 the Prodttdi 



CBaraSitf$ 



Chap. 6* Divijton of Dzciuahs^ tgn 

CBarafferSy and their Signification. 

NoUf That this Mark -f fignifies Addition ; tS' 

^i+S* ^^^^ ^^' ^ ^^^^ S» ^^ ^ added to 5 ; and 8+3- 
4-7, denotes, thefe Hambers. are to be added into one~ 
Sum. 

This Mark — figaifies SabtraAioA, as-p— 4 figDifier 
tbat 4 ii to be taken from 9; 

This Mark X. iigoifies MalctpHcatioo, a87 X 5 (ig'- 
Bjfies that 7> ]« to be multiplied by ^. 

This Mark -f- iigsifies Di?ifion, as 12 -f^ 4 figni* 
fies 12 is to be divided by 4. 

, This Mark = fignifies Equality, or Equation ; thaC^ 
is^ when z=. is placed between N^imbers, or Quanti- 
ties, it denotes them to be cqqal, as/ -f- 5 n 1 2, that* 
is, 7 more 5. Is e^ual to i:^;.aDd 15. — 7 z= 8, that' 
is, 15 lets by 7, is equal to 8v or fubtradt 7 from 15; 
and there remains ^; 

This Mark : : is the Sign ef Proportion,, or the-. 
Ge!den Rtile, it being always placed betwixt the two 
middle Terms or Numbers in Proportion ; thus- 
4 : 20 :.: 6 :.30, toJ>e thoS'Tead^.as 4J»to 20, fo is-^ 
6 to 30. 



G H A K VL 

Divijhnr of D e 01 M a l Bi 

D 11^ I SI ON of Decimah is ^performed after the 
fame Manner as OivifioD of whole Numbers; 
bnt to know the Value or Denomination of the Quo. 
tient, is the only Difficulty ; for the refolvingpf which^ 
oUervfr either of/thc following^ 

i ITL E a 



£>ivi/fon of Decimal^. Pirt L 

R U L ES. 

I. The firfl Figoro lit t)le QoDlient Muff be iff the* 
Atcne Denoratnatioii With that Figure ii^ the D^iidi^ffi^ 
which Ite^nds (jornwbe ftffpofe^ to ftiM) d¥t^ iJk6 
Unit's Place in the Oivifor, at the firft feeking. 

J I. Whe» the Work of DivifiOii ir eMed^ eeitot 
how many Places of Decimal Parts the^ are in^ ttid" 
Dividenti nore than hi chie Diirifof ; f&t that EtctCs 
is the Nutnbrr of Places^ which nruft be feparated la 
the Qaetli6fi for Decimals : Biic if there be not fo 
many Figures in the Quotient as ir the ^id Excef9» 
that Deftciency- mvd be fapplied wkh Cyphers in the 
Qaiotient, prefixed before the iignificant Figures- 
thereof, towards the Left-hand^ With a Point bt^fore* 
them ; fo fliall yoa plainly difcov^r the Valae of tlie^ 
Quotient. 

Tkefe followivg DireSfions ouzht alfo U be Mrefulfy- 

obfefvta. 

If the Dhifor cottfifts df raotc Placcij than the t>?. 
vidend, there muft be a con^petent Number of Cy^ 
phers annexed to the Dividend, to make it coniiH of' 
ais many (at lead) or more Places of Decimals thaa** 
the Divifcr; for the Cyphers added moil be reckoned' 
as> Decimals. 

Confider whether therd be as many Decimal Parts - 
in the Dividend as there are in the Divifor ; if there- 
be not, make them^fo nreBf, oi^ more» by annexing; 
of Cyphers. 

In dividing of whole or mktd Nambers^^ if thate* 
be a Remainder, you may bring down more Cyphers r- 
and, by continuifig your Diviiionr, carry the Quotiiifr 
to as nany Places of Decimals as -you pleafc^ 

Tb'efe Things being confidered, I fhail proceed' t6^* 
the Pradice of Divifion of Decimals, which Ifhall 
endeavour to explain in as familiar and eafy a Method 
as poiSble^ 

Bxamfb 



Chap. 6. Bivijion ^/Decimals. ai 

Example i. Let 48 be divided by 144* 

In this Example the Divifor 144, is greater than 
the Dividend 48 $ theieforey according; to the Direc- 
tions above, I annex a competent Namber of Cy- 
phers («/«. foor)« with a Point between thein« and 
divide according to the ufual Way. 

i44)48.cooo(.3333 

480 
480 

48# 



48 

But, firft» in feeking how often 14A in 48.0 (tbt 
£rft three Fignres of the Dividend), I find the Unit*t 
Place of the Diyifor to fall onder the firft Place of 
Decimals ; therefore the fiffi Figure in the Qaotient 
is in the firil Place. of Decinials : Or, by the (ccood 
Rnle, there being fouf Places of Decimals in the Di- 
vidend, and none in tl^e Divifor ; ib the Excefs of 
decimal Places in the Dividend, above that in tbe 
Divifor, is four; fo that when the Diviiion is ended^ 
there mad be foar Places of Decimals in the Quotient. 
See the Work. 

Example «. Let 2 17.;^ 5 be divided by 6^, 

Firff, in feekinghow often 65 in 217 (the fird three 
Figures of the Dividend], I find the Unit's Place of 
the Divifor to fall ander the Unit's Place of the Di- 
vidend ; therefore the firft Figure in the Quotient wilt 
be Units, and all the red Deamals : Or, by the fe- ^ 
cond Rule, there being two Places of Decimals io: 
the Dividend, and no Decimals in the Divifor, there- 
fore the Excefs of Decimal Places in the Dividend, 
ahove the Divifor, is two ; fo when the Divifiob is 
ended, feparate two Places in the Quotient, towards, 
the Right hand by a Point. See the Work. 
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&S)2>7-7S(3i5 
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Example 3. Let 267.1 J575 ^« divided by l^«:j# 
13. 25)267. i5975(io. 163: 



■■ 



3159 
8347 

\n t&is E^fti^U, 3, the Unites l^la^e of the CfviTor^ 
&U$ umder 6, the Ten*s I^Iace of the Dividend ; there- 
fbre [hy the firft Rdle) the firft Figure in the Quotient 
is Tens : Or, by the fecond Rale, the Exceed of De- 
cimal Places in the Dividend, above the Divifor, is 
three ; there being five Places of Decimals in the Di- 
vidend, and but two in the Divifor, fo there maft be 
three Places of Decimals in the Quotient. 

ixamfk 4^ Let 15.675159 be divided by ^7"^.^^* 
375*89) '5-675 I59(.04i 7 



• • 



63955 



546- 



Iii> 



Chap. €. Divijon of Ok<cima|pS. 2 J 

In this Example, 5, in the Unit's Place of the Di- 
vifor, faUs undef 7, the fecoc4 Place of DAcLoaals in 
the Dividend ; therefore (by the iirft Rule) tlie firft 
Figure in the Qoocient is in the fiscond Place of De- 
cimals ; fothatyoa muft put a Cypher before the 
£rft Figure in the Quotient ; and by the fecond Rule, 
the Excefs of decimal Places in the Dividend above 
the Number of decimal PUces in the Divifor is 4-; 
for the decimal Places in the Dividend is 6. and the 
Number of Places in the Divifor but two \ therefore 
there mult be four Places of Decimals in the Quo- 
tient : But the Divifion i>eiqg finiflied afcer the com- 
mon Way, the Figures in the Cluotient are but three; 
therefore you muii prefijtj^ Cypher before the figoifi* 
cant Figures. 

Example 5. Let 72.1564 be divided by .1347. 

.1347)72.1564(535.68 
• • • 

Pi il u u . > » 

4806 

7654 
9190 

1 1080 

504 

V^ liil^^&^ifmi!^^ x\y^T^^^ the 

*4vf lfi«ek *fir^iaji« WM^r thft Ten's PUce Li tki 
Dividend, therefore the Units (if there had been any) 
ihould fall uodec ^he: Hiuuirad*s P^ce-in the Divi- 
dend, and fo the fird Figure in the Quotient is Hun- 
dreds. And, by tbei^^Mid- Rule, there being four 
Places of Decimals in dve^Dividend, and as many in 
the Divifor^ fo the ExcoTs is nothing ; bot in dividing 
I put two Cyphers t^thf- Remainders, and continue 
the Divifion to two. Places further ; i^ I have two 
Places of Decimals. See the Work, 

E^iomfb 
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Example 6. Let .125 be divided by .0457* 
•04.57). 1 250000(2.735 



• • • • 



914 




1610 
1371 



3390 
2285 



105 

In this Example, the Unices Place of the Divifor 
(if there had been any) would fall under the Unites 
Place of the Dividend ; therefore the firft Figure of 
the Quotient is Uniu. And, by the fecond Rule, 
there being feven Places of Decimals in the Dividend, 
and but four Places in the Divifor, fo the Excefs is 
three ; therefore there moft be three Places of Deci- 
mals in the Quotient. 

I (hall fet down only the Work of fome few Ex* 
amples more, and fo proceed to C»ntra8ed Divifion, 

.O0456).ooooo5979i( 00131 



1419 
5«« 



«r 



$5 



Let 
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Let it be divided by 282. 
a82)i.ooooooo(.0O3546i fir^. 



tm 



1.540. 
1^00 
1720. 



325).4ooooo(i,2307 




*04»)49y.ooooo(i 1785.7 » 



75 

330 

360 
240 
300 
60 

18 



JD 



DMJioM 
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Divijiou of D^ciJiiALS contraSed. 

IN Divifion of Decimals the £ommon Way, whea 
the Divifor hath maoy Figures, and it is required 
to continue the Divifion till the Valtie of the Remain- 
der be but fmall, the Operation wiR f6iBetimes be 
large and tedious, but may be excellently contraded 
by the following Method. * 

7hi R U L E. 

By the fir(l Rule of thi« Chapter (Page 20), find 
what is the Value of the firft Figure in the Quotient^ 
then, by knowing the firft Figure*s Denomination, 
you may have as many or as few Places of Decimals 
as you pleafe, by taking as many of the Left-hand 
Figures of the Divifor as you think convenient for the 
firS Divifor; and then take at many Figures of the 
Dividend as will anfwer them ; and, in dividing, omit 
one Figure of the Divifor at each following Opera* 
tion. A few Examples wiH make it plain. 

Example \» Let 7 21. 17562 be divided by z.z^j^izi 
and let there be three Places of Decimals in the Qao- 
lient. 



■i". 



: «»S7«« 



Chip. C. ContraSied Divi/totr. 27 

• .« •. 677229 

43946 
- ^2574. 



21372 
20317 

10S5 
903 




In this Example^ tlie Unit's Place of the Divifor 
falls under the Hundred's Place In the Dividend, and 
it is required, that three Places of Decimals be in the 
Qootient, fo there mad be fix Places in all ; that is, 
three Places of whole Numbers, and three Places of 
Decimals. Then, becaufe I can have the Divifor in 
the firft fix Figures of the Dividend, J cut off the 62 
with a Dafli of the Pen, as ufelefs ; then I feek how often 
the Divifor is in the Dividend, and the Anfwer is three 
times ; put 3 in the Qaotient, and multiply and fub- 
traA as in common Divifion, and the Remainder is 
43946. Then prick off* the 3.10 the Divifor, and 
feek how often the remaining Figures may be had in 
43946, the Remainder, which can be but once ; put 
I in the Quotient, and multiply and fubtra^l, and tiie 
next Remainder is 21372. Then prick off the 4 in 
the Divifor, and feek how often the remaining Fi- 
gures may be had in 21372, which will be 9 times ; 
put 9 In tbc Quotient; multiply thus, faying 9 

D 2 timc%> 



28 
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times 4 is 36, for which I carry 4 (in rcfpeA of the 
4 lad pricked off), and 9 times 7 is 63, and 4 is 67 ; 
let down 7, and carry 6* and fo proceed till the Di- 
vinon be £ni(hed, always refpeding the Increafe made 
from the Figures pricked off. Obferve the Work, 
which will better inform you than many Words. 

2-25743)721. 17562(319.467 

< 
677229 



• • • 



43946 
22574 



213723a 
203 1 6 S; 



10S5 
902 



152 
»35 



I 



450 
97a 

4780 
44$ 5 



703 



ffO 

80201 



«*Wi 



>«M 



II23OI9 

I have fet down the Work of this Uil Eamo^ple c# 
large, accordiog to the common Way» that tbttfebf^ 
the Learner may fi^e the Reafon of the Rule, all t\^ 
Ftgores on the Right Side the pcrpcadiciilar Litre 
heing wholly omitted. 



Ex4tmfU^ 
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Exampliz. Let J171. 59165 bedividedbj 8 758615; 
and kc ic be required, that foar Places of Decimals 
'be pricked off in the Qaotient. 

8.758615)5171.591615(590.4577 

43793075 
7922841 

7882754 



40087 

35034 




• •' 



Xn this Example, I ean'c have 8, the firft Figare ia^ 
the DiTtfor, in 5, the firfl Figare of the Dividend ^ 
fo that the Unites Place of the DiviTor falls onder the 
Himdred^s Place of the Dividend; fo that there will 
be ievea Figures in the Quotient; that is, three of 
whole Numbers, and foar of Decimals; therefore 
there m oft be feven Figures in the Divifor (becaufe 
the Number of Places iir the Divifor and Qaotient nrill 
be equal), and there mud be eight Places in the Divi- 
dend ; fo that I cut off the Figare 5 with a Daih, as 
ofelefs. Thus having proportioned the Dividend to 
the Divifor, and both to the Number of Places or 
Figures defired in the Quotient, I proceed to divide 
as before; faying how oTten 8 in 51, which will be 5 
tim^Si put 5 in the Quotient, and multiply and Tub- 

D 3 u^L^,, 
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traA, and the Remaiader is 7922841.- Then I prick 
off the firft Figure in the. Divifor, ;« and feek how 
often the remaining Figares of the Divtfor in the 
aforefaid Remainder, which I find nine times ; pnt 9 
in the Quotient, and multiply thereby, faying 9 times 
5 (the Fignre pricked off) is 45, for which 1 carry 5, 
and fay 9 times i is 9, and c I carry is 14; fet down 
4, and carry 1, and proceea to multiply the reft of 
the Figares, and fubtraft, and the Remainder will be 
40087. Then prick off'the Figure i, and feek how 
oi't^n 87586 in the Remainder 40087, the Anfwer will 
be o ; fo put o in the Quotient, and prick off the 
Figure 6, and feek how often 8758 in 40087, which 
wi!l be four times ; put 4 in the Quotient, and mol- 
tiply, faying, 4 times 6 (the Figure lad pricked off) 
is 24, for which I carry 2, and fay 4 times 8 is 32^ 
and 2 I carry is 34 ; fet down 4, and carry 3 ; multi- 
ply the reft of the Figures, and fubtradl as before, and 
fo proceed after the fame manner, until all the Fi- 
gures of the Divifor be pricked off, to the laft Figure. 
See the Work. 

Example 2; Let 25,1 367 be divided by 217.354J, 
and let ihere be five Places of Decimals in the Quo- 
tienr. 

In this Example, 7, the Unites Place of the Divifor, 
fa!ls order i, the firft Place of Decimals 1 thtrcfore 
the firft Figure of the Quotient is in the firft Place 
4>f Decimals ; fo the Quotient will, be all Decimaif. 
Then, becaufe the Quotient Figures* and the Figares 
of the Divifor will be of an equal Number, dafii off 
the 43 in the Divifor, and the 7 in the Dividend, ae 
ttfeleu, and divide as before. 



*»;-35f43 
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«<7 55l43)«5''3%(-«»5*4 
-2173J 

3401 
2174 



Altho* I kave hitbertd ^Uen DireAions for pro* 
portioning the Divifor and Dividend^ fo as to bring 
into the Qootient what Number of Decimals you 
pleafe, yet there is no afol^lute Neceffity for it ; bot 
yon may carry on yonr Dirifion to what Degree yoo 
pleafe, before yon begin^ to prick off the Figures of 
the Diviibr, in order to t^ntradl the Work, as in the 
followtng Examples, where it is not reqaired to prick 
off any determinate NanAlkr of Decimals^ bat it may 
be done according to DiRtetion. 



1.7 S6i^^ 



• •■• 
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a 75^756)74«4-767i7(«6?9-67ii« 
55>35»« 

19012^51 
16540536- 

24720157- 

220540^8 

»— — i««i« 

2666109;' 
2481080 

185029 
'65405 

19624 
19297' 



3*7 
276 

51 
28 

«3 



"•34»54- 
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i2.34254)$i4.75498{4i70S757 
... 4937016 

2105338 
1234245 



871084 
863978 



i»— 



7id6 
6171 

935 
864 



6% 



I 



G H A P. vn. 

EKtralfi&n of tho S <ij5 AiiZ Root. 
If a Square Numker be given ; 

TO find the Root thereof, that is, to find out fuch 
a Nambefy as being i^uV^i^lied into itftlf, the 
Prodad ihall be t<fa^ to tlie Number given ; fuch 
Operation is called, Tbi ExtreOfim of the Square Roof ;, 
which to do^ obfenre the followiag Dlre£kions. 



J4 ExtraSiion of the Square Root, Par t L 

\flt Yoa mufl point yoar given Nunrtber; that is-, 
make a Point or Prick over the Unites Placd, another 
upon the Handred's, and fo upon every fecond Fi* 
gure throughauc. 

tdly. Then feek the greateft Square Ntimberia the 
firft Point towards the Left-hand, placing the fqnare 
Number utider the firft Point) and the Root thereof 
in the Quotient, and rubtra6^ the faid fquare Number 
from the Ard Point, and to the R. mainder bring down^ 
the next Point, and call that the Refolvend. 

idly, Then double the Quotient, and place it, for 
ft Divifor, on the Left hand of the Refolvend > and 
feek hoNV often the Divifor i» contained in the R«fol' 
vend (referving always the Unit*! Place), and put the 
Anfwer in the Qaotienti and alfo on the Right-hand 
Side of the Divifor i then multiply by the Figure la A 
pat in the Quotient« and fubtrad the Pfodu^ from 
the Refo!vend (as in common Divifion), and bring, 
down the next Point to the Remainder (if there be^^ 
any more), and proceed as before. 

^ Table ^/S<iUARESii»i Cubes, ani 

their Roots. 



*ooi''li 


1 


3 


4 5 1 6 7 1 8 h9 


Square | i 


4 


9 


16 25 I 36 1 49 1 64 1 81 


Cube 1 1 


£_ 


27 1 64 1 12; lib 343 1 if 21 1 729 1 



'"Extunf^te I. Let 44^9 be a Number given, aiid. let 
the fquare Root thereof be required; 

4489.67 



127.889. Refolvend, 
&89 Produd. 



• • • 



Firff. 
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Firfl, Point the given Nmnber, u before direfted ; 
then, by the litite Pabte iforegoiDg, feek the great- 
eft fqaare Nuinber in 44 [the fiill Point 10 the Left' 
baud))' which foa wilt find to be 36, and 6 the Root j 
put 36 under 44, and 6 in the Quoiient, and fnbtraA 
36 from 44, and there renaiDt S. Then to that 8 
bring down the other Point 89, placing, it on the 
Right-hand, fo it makes 88^ for a Refolvcnd ; then 
double the QaoticDt 6~, and it makei 1 z ; which place, 
on the Left-band for a Divifor, and feck how often 
12 in 88 (referring ihe.Unit't Place), the Anfwcr i* 

illmeii wbich pat in the Quotient, and alfo on the 
ighi-hand Side of the Divifor, and multipiy 1 17 
bj 7> u in common Divifion, and the Piodufl it 889, 
Wbich fubira&ed from the Refolvend, there remain* 
BOtfaingi foil your Work finifbedi and the fquaie 
Root of 44S9 ii (t7 i wUch Root if jou multiply by 
itfelf, that ii 67 by 67, the Produa will be 44S9, 
equal to the given fqnare Number, and prove the 
Work to be righL 



£nun»& 2. Let 106929 be a Namber given, 
let ihs Iqoare Root tber^f be required. 



lo6g29(.3i7 
9 



61)169 Refelrend.'V, \ 
114 Produa. * '■-, 

647)4529 Refolvend. -'* 
4Sa9 Produ& 




Firft, Point yoar given Number, ai before djrtfted, 

putting a Point upon the Unit*, Hnndieds, and Tens 

ofThoulandii then feek what i> the greateft fqnare 

Nonber ia 10 {the firfi Poiiu), wbich b/ the little 

Tablo 
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Table yoa will £od to be 9, and 3 the Root thereof; 
pat 9 under lo, and 3 in tiieQaotioDt; thenfobtraft 
9 oat of I cs and there remains i ; to which bring 
down 69, Uie next Point, and it makes ^169 for the 
Reiblveod ; then doable the Quotient j, and k makea. 
6i which place on the Left-hand of the Rcfoirend 
for a Divsfoi:, and leek how often-6 in 16; the An< 
fiver is twke^ pat 2 hi the Qootient« and alfo on thm 
Right-hand of the Divihf, making It 62. Thea 
multiply 62 by the 2 yoa put in the C^otient, and the 
Prodcidtis 124; which fabtra6l from the . Reibirend, 
and there remaina 45 ; to which bring down 29, tha 
BjBxt Point, and it makes 4529 for a new Reiblvead^ 
Then doable the Quotient 32, and it makes 641^ which: 
place on the Left. Side of the Refolven^ for the pivN 
for, ^d ieek how often 6j. in 452, which yoa'll fin^ 
7. times ; pat 7 in the Quotient, and a!fo on the Rig^t- 
hand of the Divtibr, making it 647, which mnhiplfed' 
by the 7 in the Qoostentf it makes 4529, which fhbr 
tra^ed from the Refolvend, there remains nothing. 
So 327 is the Sqaare Root of the given. No q^ber. 

ExanfU 3. Let 2268741 beafqaareNomber fprtf^ 
the Root whereof is reqairedf 

« • • • 

22$874i)i5o6.f3 
I 



25)126 
125 



3006)18741 
18036 

30122)70500 
60244 

301243)1025600 
. .903709 

Reaai%^ .lai^i 



Having 



Having Doilited t)ic||lf«li Nomber ts before di« 
ttded, feeK what it;,SM ytaceft fquare Nsmber in 
the firft Point t» whieh4rt-ri>i>t i« the S^aare, on* 
der 2» and i, the Rop^ihAvo^ in the Quocieot ; fub^ 
uaft t from t| and A$90 f^ains 1 1 to which bring 
down the next Point, tf^ltnt>fet on the Right-hand^ 
making it 1 15 > doable il^ 1 in^the Quotient ; which 
ttiakei tt fee 2 on the Left4iiftd<for a Divifor, and 
nik how often 1 in rt| w hich will h e 5 times ; pot 5 
in the Qootient^ and'aMft ^xr.ittittighthand of the 
Divifor^ making it i^y mahij^f (M&ift«9ftr«a«A t)U 
ViAott) t$ by j» and- fa b traft the -Produ6l 125 from 
\i6^ and thth^e remain u.^l^i^^Adif^o the next 
Point, 87, and it makes 187 for a new Refeiveod ; 
ftiad doable the 15 in the Qaotieptf it makes 50 for a 
new I>iHfiKs /A<nini$a\i^lt^'MeA^«Y^^^^ 
700 can*t have$ b that 70a muft pat o in the Qoo* 
^nl, and alfo on the Right-handfof the Divifor^ and 
bring dow|l«k8itetfe«Mi W^6^lliakls^if^4f fo^ 
another new Reblvend. Then feel^ how often 300 
in 1874, which will be fix timerrpat 6 in the Qao- 
tient, and aUb on the Rieht-h jimr €^ the Divifor ; 
tattltspl? and fabtraft, and the iMnainder will be 
^05. Now, if 70a have a Mihd-itrilnd the Value of* 
the Remainder, yoo may anoii^^e^jfttth, by two at 
^ time, to the Remainders, ancSftf^rofecate the Work 
to what Number of decimal Pxrrr joo pleafe ; thas, 
to 70^ annex two Cyphers,^itfil(^i9SlI.nuke 70506, 
and the Qgotient dOobled^£P:^i2 for a Divifor: 
Then feek how often 30 ri" Itr 7050 (rejecting the 
Unit's Place), which wJfi^'M^liA^i put t in the 
Qaotiellt» and alfo on tb^A^-hand of the Divifor, 
aAd multiply and fabtraA u befbre, and the Remain* 
der will be i02$6i tB'lMlll(ihfitt' two Cyphers, 
and proceed as beforo^-dMtbh will get a 3 in the 
Quotient next. So llR fauare Root of the given 
Wumberis fsd6.a3p^i(EWft|lH^|Ualed, or muUi« 
^lied by itfelf, and^dta^MMlemainder added, will 
make the gives Nuiftlwr it follows ; 

X . - * 



J * - 1 506*2 J 



» r 



< - 



, 1 r. 



I I 



.71.31150^. !■;..• .... :-.-..-.: 

• 150623 ' \i. no 1 iv! ;- 4: -!/*.:.• 

The lUiiiaiiidcr add 12.1871 . .., .m ,!«: ' 
. Pxoof 2268741 .0000 : , fi - t^ .: , * ; 

• ojmthmre Examples fmwaOiiti^' ^ - 

•:' .•7'ii ' • • • • : 'tji^ij ^flr fir. c«V' hr : »~ f 
Sxamflci, 7596796(H75A2«&iiyi>t^...; .j 

^ • ; 4. .Snjvf'^.^H ^jrf„a .'..re.:' 

47)iS:9 - •; - .: ro cV; Lro\:i,>: 

• . $45)1067 ;, i- .• '. .-J..-' .::./^/- 

.5SP6)34^96 .».!'.;.' .-.v.) x ;ir.£ ;fc'' c, 
■ r. T /toflo won 3l5dr n-*r, '«* 

,j;.J i :■ ;*i h-yr •;!;.**. '.. .;-. . 

5SI-?4;p)K7S6oO: ,;),^_ ;; ' ; ;, ^.^ 

, SS;i^if^)473l«6pOj..^.,., .J ..n -^ 
.. . L.'i;. ■44Q99«?4bnii ,i;y: ..: {-• 

■ ' : ■'» J' IJI'J" .y p y, r* •\ 

3212016 
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166)1114 
996 



I^H* 



1726)11817 
10356 



17328)1461^7^ 

138634 

I I. . M^ < 

«73364)7SJ34|' 
<9345« 

59889 



ir tbft'gbea Nmnbclr be i mteed NimBer, «ijb; 
ceafltiDg <tf a wliolc Noilbdr and' a Decimal tdgc* 
ther, aatce the Number of deciiiial Plteei even, tCae 
is» a» 49 6» 8» &r. that fo there may a Point fall opon 
the Unit's Place of-the whole Nnmbeit, as in this US 
Bjcample, and in that followiag. 



I 

\ 






I * 



» , • .• •.' . - 



;. - . ♦« 



V 

• IT , f ■ ^ 



H^ t, z Exom^U 



49 r.fy.^r^J^ 4.^f ^JSim 

M^antpU^. Let 6567 1 4. 3751 a be given, to find th« 

|i|9ve RoQt. 



^5^7 'f4-375iv>( 8*10.379 Root, 
64 _- 

l6f)l67 r 

161 _ 

^6^03)61437 

48609. -. 

162067) I Z^j^V, i 

!2« 
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Remaiai MH79 

If it be t Detrma] Fraction, the Work dilfers iiq>* 
ibing from the fixaipples aforegoing, only yon moft 
be mindfat to point yoar given Number right ; for 
(as was before dire6led) the Number of Places muft 
always be made eren, and then begiq to point at the 
Right-hand, as in whole Number^. 

If it be a Vulgar Fradlion, it muft be reduced to a 
Decimal, by the firft Rule of the fecond Chapter, 

I 4iaJI give an Example or two in each Cafe, and 
lb cpoclude thi» Chapter^ 



i • -.v^y..x 
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Sdhap. 7. ExtraOion tftbe Square Root. 4 1 

Let .125 be 1 Decimal Fraaion giren, whofc fqoarc 
Root if reqoired ; and kt it be required to hare foar 
JPIaces oTDecijaals in the Root; 



• • • 



.i250oooo(.3535 
9 



65)35? 
3«J 

703)2500 
2109 



7065)39100 
35325 



3775 



. In tfiis Bxaihpfe tliere mnfl be five Cyphers annex* 
«i, beculift tvifo Places in the Square malce but one 



' '£tt ike (ifiitt ftoot of .0071 5 be required. 



• • • 



.0071 5o{ 084 

- -164)750 

- 'V»656 
-' 94 

■ r . 

to thh ft CypWr li added to make the Place evenj 



ii^'' 



E J \.^ 
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'^W]^77|^^^ 



2684 
''as if it vas a whole Number^ So the Rof)|Mhi»9Ji|4M 



'*.. •■ •. 



96^1 ^ceoooa i^^^'S 1 250q[.05.59 

a88 — — 15: 



A-.-' 



«• « 



|20i :', •5)625. 

96 ^^ 5^*5. 

24a 1100) 1000a 

48a »s^ 

4;8Q. 



♦• • • 






1» 



, Jr.4»W©»» tJi^ *wt of tWf» bemiit tkt fait 

Foint coiiiiln of Cyphers i.^i^iie fiHtft.beimiCypter.pat 
irtl in the Qaotienr^ 

-.. ' 7^ fffilfP 4W* fto)^. ^aive the Rq^t, rad ta the 
?rod|^M4 tkr VnMM^fSiri. tt W4» b<;(orft; diroQcdk 
To fquare a Nttmber, it to multiply it by itfelf ; tnJ 

IP CHMhitk is IP m^lif ik^ S^art^al^ tht NMiber 

• . _ . • , * 

/ CHAP. Vllh 
ExtraSian if the Cube Root. 

np9 't^9fi M Cwhe ftxj^r. » nothing elfe ^tt^* 
.;^ fi|A i!4fl^ 4. Ki|a|^r.> bf jag: firii qiilUiplM 
tDt6 iiHuf, ana then iato that Proda^, produce^H.lfc^ 
viven^ Nttoiber;. which to peiform, obferve the foi^ 
|awi9ftJ9it'«Oipom 



tjf, ir«o moft point yct«»jgifrf^ lij9nbert,<^^«Ot0t 
vitb the Unit*i Place, and make a Point, or Dotj. 
pfet,J^^^xhkiEigy^X9W^A9^ th^ Left,hjai>d; 

' s/Jr^^eelt the gr^ateft Cube' Nam:ber xo! .thf. fir(| 
Ybinc, towards the Lek-haodv patting: the Root 

p^ tj^ciA&ft;Poi«t^a»i4. A»btM4t< i$fimtiifim,smA 

Stiie tiimiiudfT bouft 4gM(n1t)^ pp^ ^oin^ a«di oiUi 
at tbe Reibi«end^ 

fidkj Triple the Qootientt. and place it ander the 
Keifohrend i the Unites Place of thas under the TenV 
Place of the Refolvend i. and call this, the Triple Q^jot^^ 
lient. 

4^^ih Square the Qsotient». and triple the S^are»^ 
and oiace it under the trifk Qjaotientvi. the Units of 



44 Exiraahn of the Cube 'Riot.' Part L 

fhti onder the Ten^s Place of the triple Qadticnl^ and 
call this the Triple Square. 



^thfyt Add thefe two together, itt th^ ^me Order 
mt-thej ftand, and the Sum flUiU biihttifniofi 



$ihfyi Seek how often the Divifbr il eonttinecl to 
the Refolvendy reje^ing the Unk"* PIlKe of the Re- 
foli^end (as in the Square Root), and put the Anfwer 
in the Quotient. 

y/J^fy^ Cabe the Figure lad pat in th^ Quotient, aM 
put the Unites Place thereof onder the Unites l^lace of 
the Refolvend. 

Sthfy, Molciply the Square of the Figure laft Jf^jm 
the Quotient, into the triple Qpotient, tud'blaoe ^e 
Produfl under the hft, one Place more to.m jLeft*. 

hand; . •••-•^3' 

gfif/y. Multiply the triple Square by the Figure hdl 
^ut in the Quotient, and place it under the j^ft» one^ 
rlace toore to the Left-hand. 

for^/f, Add th(t ihrti laft Nnmbi^irs together, In 
the fame Order a> th^y ftand^ and call tl^it the &ib^ 
trahced. .•'.■.:. -: -y. ... 

- - • ■ , » • ; ■■ 1*1 

LaJI^, Sttbtrta the Subtrahdid from the Rdbt^ 
vend, and- if there be andther Pomt, liring it down 4ik 
the Remakrder, 'and call that n new ReioHrend^ mrf 
proceed in all RefpeAt at before. * . ■ ^i 



•• ?■ - . - ■ 









:-?.V:: 






1^ Tfjpie Qeottatt of «, 
i9fl TripU $4iWt of ibfl Qgfitint & 

I IS> The Suvc fif 8, bf tha uiple Qaafisafc 
9^ 'rHif.t|ije»«<«ut^ilt*QtQtteu6b|> I. 



.I^tt TAP: 4t>k{riiW(t4. 



After jm btTe^poioted the given Nnmber, ftck 
what is tbe grute^ ^ube Numoer id J14, (he firfl 
?taat, which, bj the Cpriuer liidf Tkl|i«i, ('*^' 34)1 
you will find to ht ai6, which it the nesrcS that k 
left rhu 314. Bod itrRoai it 6 ; which put to the 
Qaotient, and 116 ^nder 314, and rabtrafl it there- 
from, and there temaiai 98 ; to which bring dowa 
the next Point, 43J, and annex to 98 i To will it 
make 98431 for t^f Rffolvend. Then triple the 
Quotient 0, it maku 18, which write down the Unit'* 
Place, 8, nnder.], thf Ten'a Place of the Refdvend. 
Then fqaare the Qaotient 6, and triple the Sqaare^ 
#4 >liQ>4|ri W^K wbich viw »ndcr ih« triple Quo- 
ficnt, Ane nace toward the Left-hand ; then add ibsfe 
Wr P^Sn^tW «Mffl>ei< *»d »biW «*tt to$8 fer th» 
Phrinr' ThH Graft Imw often the. Birifoc it con- 
MHM^ Vt. 4>f RffpLMod. (Kjeaing the Unit't PUce 
ikmpf k tlvi it. hgw qW>i«fi& in $&«}, which ia 



46 BaraBion 0/ the tuhc^i»t.^^tt1t. 

S tines; pot 8 in theQootien^ and the CdK idii^f 
below the Divifor, the Unit's Place otodef tliCf lAiitU 
Place of the ^efolvend. Then fqaare the t Uft pet 
in the Qpotient, and moltiply 64, thq Sqaarc thereof^ 
by the triple Qaocient» 18 s the Pfddlbftls ii^' ^ fet 
this under the Cabe of 8, the Units of this under the 
Tens of that Then multiply the tripte SquafrdTthc 
Quottent by 8, the Figure lad pot inthe QtuiBeBt, 
the Prodoft is 864 ; fet this down nnder the laft'Fror 
dtt£l, a Place more to the Left hand. Thefa draw k 
Line nnder tbofi^ tbree» and add .thefft. together, and 
the Sum is 98432, >hich is called the SpbtrSlRoil; 
which being fubtra^ed from the Refolfenid, tfid Ra- 
mainder is nothing; which (hews the Numiteflo be 
a tme cubic Number, who(b Root 1% 68 f that is» if 
68 be cubedy it will make 514451. 
. For if 68 be moltipiied by 689 the Fro^oA win. 
be 4624; and this Produ^, muhiplied ^p^^t^ by 68f 
the lad ProduA is 3144529 which (hews toe Work \» 
be right. 



The Work 




I. >! 



3699a 

»7744 



. J.' 



r) 



r^'he Proc* 3M43^ 

i 

£x^mpk 2. Let the Cube Root of'j;^5$539 b« 
required. , . 

After you have pointed the given Nomber« feek 

what is che greateft Cobe Nomber in 5 f the fir ft Poitot. 

which (by the little Table, Pagi 34) yoa will WoA to 

• be 1 ; tvhich pJace under 5, and 1, the Root c&eretf, 

in 



Cfaip/8. AiKaffmefthiCubiitHt. 41 

1i<itk9 Qsoticaci od ^obcra^ i from 5, and tk«re 
T<iitri>a4;-tc»whi€h bnag down die acxt Pehrt, ii 
Wil|^ 47|^ for ibe Refolvend. Tlmi triple lb« i» 

Triple thereof if 3 ; which let one nnder another^ ift 
their Order, and added, makes 33 for the Dif ifor« 
Seek how often the Divifor in ilie Refolvend, and 
proceed as'ia 4^ laft Example. 

• • • 
5735339(«79 R«>t 



47S5 

3 The Triple of the Qaodent i, the firft Figw« 
3 The triple Sqoare of the Qooticiit i. 

33 TheDivifor. 




«47 

21 



3913 The Subtrahend. 
S22339 The new Refolven^. ;.. 



5 1 The Triple of the^Qo^ 1 7, the two firft Figi 
867 ThetripleJSqaare,^ the^Qs^ca^ 17. 



8721 Divifor* 



729 The Qpbe.tif 9,- the lafi Firae of the Root. 
7803 TEelniM 9^^m% ^: the Qg^tienf 867 by 9. 



tzz^^g The Subtrahend. 






» • • — 



• • •• « 



4ft &i».aaiSk:tfi^<:i»sn»A. PitiiXr' 

ImO^Zxjuuph,' ^% tbcf Ar[{ DiTiniv^ AmA^ l^?bf > 
tgHtx$i$0i aioie 4Uit feytir timter Itr 479si :«lii'M^< 

Shrttfd » i«il if jtOH w.^ir v^h ;^. ^ 8^ 7»&^lMhMi 



J 1 • • ' I i ."t . »/ i^ 



Som tnort EMf^tt f^ Pi^mif^ '^^^^^ i 



52461759(319 Root 

£7 

5461 RefoWend^ 



/ ' ■> 



M 



479 The Divifor. - ■ 

^ _ • 

« a 

2791 The Subtrahend. 



2670759 A kiew RefoMhtf. 



♦: 95 TWTrWle«V»'- 
2883 1%^t^d»^iUbt'of ji? 






-» 



28923 The Divifor. 






H^+y Tift- 

^670759 The SabUUhctod. --^ ■ ' ^'^ ^^'^ ^^cc •^'^ 

M4i 



r • 



Chap. 5 . Extra&iM of ibe Cuh Kaot. 49 



• • • - 

846045 i9(439f Rooti 
to6o4 Re(blren<i. 



<ifci— i*t<i 



1 2 Triple of 4. . 
48 Triple Sjaare of 4« 

m ill I 



4192 Divifor. 



Bhi«i 



37 wabeof a. 
108 Suture of |, hf c&O triple Qdcti«ne« 
144 Tnpk Sqotre by 3. 



iSSOf Salittahend. 

ti ■ 

$097^19 Refelvend. 

1 29 Triple of 4^^ 
5547 Triple 8qiiii<^ of 4^4 

ma^immimmmm 

5(599 DiviConr. 



Mh 



729 Cube of 



729 i^obeof o. 
16449 Sqaare of 9 bj 1 29. 
49923 Triple Squai'e b/ 2. 

4697$ 19 Sobtrabead. 



t^<S&i 



^ 



50 ExtraSlion of the Cuie Root. Part L 



• • • 



259697989(638 
216 



43697 Refolvend. 



18 Triple of 6. 
108 Triple S<^uare gf 6. 



1098 Divifor. 



27 Cube of 3, the fecond Figure. 
162 Triple Square of 3 by 1 8. 
324 Triple Square 108 by 3. 



34047 Subtrahend. 



9650989 Refolvend. 



189 Triple of 63. 
1 1 907 Triple Square of 65. 



1 1 9259 Divifor. 



5 1 2 Cube of 8. 
1 2096 Square of 8 by 1 89. 
95256 Triple Square 1 1907 by 8. 



9647072 Subtrahend. 



3917 Remaicder. 



25917 



Chap. 8. Extrallion of the Cuhe Root. 51 



25917056(295.9 

8 



1 79 1 7 Refolven^* 

6 Triple of 2. 
12 Triple Square of 2. 



1 26 Divifor. 



729 Cube of 9, the 2d Figure, 
486 Square of 9 by 6. 
108 Triple Square by 9. 

16389 Subtrahend. 

1528056 Refolvend. 
87 Triple of 29, 
^523 Triple Square of "^y. 



25J17 Divifor. 



In this Ex- 
ample I ann^ 
3 Cyphers to 
the Remainder, 
which makes 
the 3d Refol. 
vend, byi^hich 
means I bring 
one Plac^ of 
Decimals. And 
fo you may pro- 
ceed to more 
decimal Placea 
atPlcafurc, by 
annexing three 
Cyphers to the 
next Remain- 
der, and car- 
rying on the 
Work at be- 
fore. 



125 Cube oF C| the 3d Figur#. 
2175 Square of 5 by 87. 
Triple Square by 5. 



12615 



1283375 Subtrahend. 
244681000 Refolvend* 

885 Triple of 295. 
261075 Triple Square of 295. 

261 1635 Divifor. 



729 Cube of 9, thelaft Figure. 
71685 Square of 9 by 885. , 
2^49675 Triple Square by 9, 

235685079 Subtrahend, 

8995921 Remainder. 

F 2 



litifc 



51 Extraition $f ibiCubc RooL Part I. 



22069810125(2805 

8 



14069 Rtfolvcnd, 



^-^ 



6 Triple of 2. 
12 Triple Square of 2. 



126 Diviibr. 



«■ 



512 Cube of 8. 
%%^ Sqoarcf of 8 by 6. 
96 Triple Square by 8. 



-^ 



1395a Sobtrtbend. 

11781012$ New Refolvesd. 

84 Triple of 28. 
2352 Triple Square of 28. 



23604 Diviibr. 

840 Triple of 280. 
2 3 5 200 Triple Sqilare of 280. 



2352840 New Divifor. 



125 Cube of 5. 
21000 Square of 5 by 840. 

1 1 76000 Triple Square bjf 5. 

• . ' ' 

1 178101 25 Subtrahend* 



In this Example 
13952, being fub- 
tradted from the 
Kefolvend 14060, 
the RemaiAcier it 
117: to wb ich 
bring down 81 O9 
the 3d Point,' und 
it makes ii7,8i>, 
for & oew Reic)*' 
vend ; and the next 
I>irifor is 23~6!04» 
which you cannot 
have in the fai^ 
Reiblvefid ( the 
Unifs Place be* 
ing rcjeaed) \ (9 
you moft put o in 
the Quotient, and 
fe(ka neWDirlfor 
( after you barj 
brought jfdwB 
';f6ur laft Pojnt 19 
the Refofvend H 
Wl^i<;hnet/t(iWfdr 
(s '23528^0 ;w'kicb 
^oli will find'rp be 
contained 5^ times!^ 
So proceeo tb'ii- 
nilh the'reft of tbe 
Work. 



>37J9 



Cbap. 8, ExiraShtt $f the Cute Root. 53 

• • • • 

»J759-S7507o(4S4a 
6+ . 

29759 Rcfolvend. 

12 Triple of 4, the firft Figore. 
4S ' Triple Square of 4. 



492 Divifor. 



1 25 Cube of c, the 2d Figure. 
366 Square of 5 by 12, the triple <^ctient 
1240 Triple Square by 5.. 



27125 Sobuahend^ 



9654575^ RefoWend. 

}35 Triple of 45. 
4075 Triple Square of •45^«. 



60885 Divifor. <Vi^:^> 




64 Cube of 4./ 
2 1 60 Square of 4 by 1 35. 
24300 Triple Square by 4.. 

2451664 Subtrahends 

182911070 Refolveud'. 



1362 Triple of 45,4. 
618348 Triple Squiare of 45.4 



6184842 Divifor. 

g Cube of 2. 

5448 Square of 2 by 1362. 

236696 Triple Square of 2 by z^ 



11^3724088 Subtrahend. 

liii i - '1 

59186982 Remaiflder. 

F 3 ^ 



54 Extraaion of the Cube Root. Part I. 

' In extrkdiog the Cube Roof oJF a mixed Nambert 
always obferve to make the decimal Part coofift of 
cither three, fix, nine, i^c. Placet;* that ir,' always 
to confift of even Points, as in the lail Example^ 
where the decimal Places were h^nt ; to which 1 aii<( 
nexed a Cypher to make up fix, and fo tfifhctid to 
point iti and by that hfeani I have a Point (Siltii]^8 
the Unit's Place of whole^NflmbcrSy' whieh toa ittuft 
always obferve. T7;u. , . * 1 r: 

T^ ixtraS ibe Cuhe Rcpt out of a Fra£tiO». 

# • ■ 

This is the fame to do as in whole Mambers, ob« 
ferve bat the foregoing DireAion'^ feV the Irae point- 
ing thereof; for, as was before i^xtOuti^ the Djcct- 
»al mnft always confift of three, iixi nine* {^« 
Places ; and if it be not lb, k am^ be made ip» bgr 
annexing Cyphers, as is above faid. 

If the Cube Root of a Vulgar FrafUon be re^ired^ 
yon mod firft reduce it to a 0eci]aal»' anA thwcik* 
Had the Root theteof. 

« 

Examples of each follow. 






Chap. 8. E^iUraBiap of ibe Cuie R0^. 55 

Eximfli I . Let the Cabf ^oo| of .401719179 be 



4<»7«9«79(-737 ^ooc- 
343 



58719 Rdblvead, 



21 Tn|^leof7. 
1 47 Txi^e Sqgar6 of 7: 



1491 Dvnhn. 



z'j Cobeof t. 
189 Sqoare of 3 by 21* 
^41 • Trifle Sq^aw by }. 



46017 Sttkfibcadir 
12702179 Rdbtfcnd. 



«i 



219 Triple of 75. 
15987 THpk Squait of 7;* 



160089 Divifor. 

34^ Cobe of 2* 
10731 Sqitare of 7 by 919^ 
1 1 1 909 Triple Square by 7. 

112995 55 Sttbtrahend.^ 

1406216 Rtmiiiidff,- 



MxmupA 



5^ ExtraSlion of the Cuie Root. Part L 

Example 2. Let the Cube Root qf .0001416 be re*- 
i^uired. 

• • • 
•oooi4i6oo(.05z Root. 

16600 Refolvemi.. 



15 Triple of 5. 
75 Triple Square of j. 



765 Divifor. 

8 Cube of z, 

60 Square of 2 by r^r 

1 50 Triple Square by 2.. 



T5608 SobtraheBdi. 



992 Remaimfer* 

Example 3. Let -^^ be a Vulgar Fraction, wbofr 
Cube Root M required. / 

By the firft Rule of Chapter IL reduce-the Vnlgav 
Fraction to a Decimal. 

276)5 .000000000(^0 1 9i 1 5 94.2 



2240 
320 
440 
1640 
2600 
J 1 60 
560 



9 



f#i8a 



Chap. 8. ExtraBion of the Cuki R^ot. 97 

• • • 
.oi8ii5942(.26s Root. 
S 



19115 Refolveod. 



■■ 



6 Triple of s. 
IS Triple Square of 3. 

126 Divifor* 



2i6 Ctibeof6» 
f 16 Square of & by tbe Triple of e* 
7 a Triple Sqaare bj 6. 

9576 Sabtrahead. 

559942 Refolvend. 

78 Tiriple of a6. 
aoaS Triple Sqaare of a6« 

ao3S^ Dififor. 

34^' Sqnare of 2 by 78. 
4056 Triple Sqoar^ 2028 by a* 

408728 Subtrahend* 
13U14 Remaiader. 

Yoji may pro^ AeTrmh of tfie Wprk, by cubing 

J lip Root fppndy |ia was flb^wed in thp fifft Example 1 
bd if any tbihe remainty add it to tbe faid Cab^t 
and the Sum wilT be the given Nttmber^ if tbe Work 
H lightly performed. 



I will 



58 MaUipli cation of Feet^ &c. Part \. 

I wil! (hew the Proof of the fifth Example [f^^ge 
50), the given Nurpber being 259697989, whofe 
Root is 638, ic being a furd Number, there remaim 

638 

■ ■ 

5104 
i9?4 
382a 



The Square 407044 

638 

325635.1 

t22) 132 
2442264 



The Cttbe 259694072 
Tht RcmaliKJer add 3917 

Proof cqatl to the given Numbt S59697989 

CHAR IX. 

MuUipUcation of Fett^ Inches^ and Parts^ 

IN the multiplying of Feet,. Inches, l^c, I (hall 
endeavour to lay down fuch eafy and familiar 
Rales, as may eafily be enderdood by the meaneft 
Cftpaciiy. 



Exampk 



Chap. 9- Mukiplkation of Feet^ &c. 59 

Example i . Let 7 Feet 9 Inches be maltiplied by 
3 Feet 6 Inches. 

F. I. 

*3 3 i*//. 
3 lo 6 

27 I 6 ' 

Fir!(, Multiply 9 Inches by 3, faying, 3 times 9 
is 27 Inches, which make 2 Feet 3 Inches ; fet down 
3 under Inches, and carry 2 to the Feet, faying, 3 
times 7 is 21, and 2 that I carry make 23 ; fet down 
23 under the Feet. 

Then begin with 6 Inches, faying, 6 times 9 is 54 
Parts, which is 4 Inches and 6 Parts ; fet down 6 
Parts, and carry 4, faying, 6 times 7 is 42, and 4 
that I carry is 46 Inches^ which is 3 Feet 10 Inches ; 
which fet down, and add all up together, and the 
Prod ad is 27 Feet i Inch 6 Parts. 

Example z. Let 75 Feet 7 Inches be maliiplied by 
9 Feet 8 Inches. 



F. 


I. 


75 
9 


7 
8 


680 


3 


50 


48 



730 7 8 




fib HiuUipUcafm of TeeU &c. Part L 

It 69; fetdown^f, tnd f roceed Co ffliil^j|[ hy 8^ 
tnches^ Tayingi S times 7 is 56 ; the Twelves in dS 
are four times» tnd % remains ; fjst 8 a Place to tn€ 
Right handy and carry 4: Then multiply 75 by B» 
and the Prod lid is 600» and 4 that I carry it 604* 
which divided by 12, the .(25<'^At in 50 Feet, and 
4. remains ; fet down 50 Feet 4 Inches, and add all 
np toeetberi and yon wiO find the Prodn6t 750 Fed 

7 Inches 8 Parts* ., „ 

I will repeat the lift Bxamjple souSf *nd (hew 
another Way to work it, whichi t think, is bettert 
and more expeditions, when there art more Kgnrea 
tlAn^Oife ijA the Feet 1 thss. 



F. 


\. 


75 
9 


m • 


68b 


3 


«5 


» 4 


H 


*4 



73b 7 8 

y^A^y by Ql^eiet, ilrft, is AdVe dlieaed \ thefii 
inftead of maltiplving by 8 Inches, let tne Inches' 
be parted into fnch auqiiot or even Parti of a Foot, 
as you find to be contained in that Figure ; if yon take 
fnch Parts Of the Multiplicand, and add them to the 
former ProduA, the Sum will give the Anfwer i Thus, 
8 Inches may be parted into 4, and 4, becaofe 4 is 
the third Part of 12. 80, if you take the third Part 
of 75 Feet 7 Inchl^, and fe^ it d6wa twice, and add 
all t^ether, the Sum will be 730 Feet 7 Inches i 
Parts, the fame as before ; thos, fay how often 3 in 
7, which is twice ; fet down i; thai, becanfe twice 
3 is 6, fay, 6 oat of ^, and there reni^ins 1', for which 
you moil add 16 to the 5^ and it makes 15 ; then the 
Threes iA 15 are c times ; fei down ^ ; and, becaofe 
) times 5 is 151 there it d reMida* Then go to the 

7 



ClupV9« MultipUcaihM of Feei^ &c. 6 c 

7 Iflchet, idj^iBg. dn^Thtaes ia 7 art twke ; fet down 
z in the Inches ; and becaofe twice 3 U biit 6« tdco 
^ oat of 7» and there fdaiahit 1 lnch» which it 12 
Parts ; then the Threes ha 1 a are 4 times^ and o re- 
mains. So the third Part of 75 Feet 7 Inches, is 2^ 
Feet 2 Inches 4 Parts ; which iet down again* and 
add all tosethery the Sam N 730 Feet 7 laches 8 
Parts I the ume as before. 

Example 3. Let 97 Feet S Inches be maltiplied bf 
S Feet 9 Incher» 

F. I. 

97 « 
B 9 



781 


4 


48 


10 


^4 


5 



«S4 7 

Be^n» £rft, to multiply by 8 Feet, faying, 8 times 

5 is 64 Inches, that ]9» 5 Feet 4 Inches ; iet down 4 
Inches, and carry j, iaying, 8 times 7 is 56, and 1^ 
) carry is 16 1 ; fet down 1, and carry 6, faying, 8 
times 9 is 72, and 6 I carry is 78, which fet down : 
Theta, inftead of multiplying by 9 Inches* take the 
alitjoot Parts of 1 1 which 9 makes, which is 6 and 3 ; 

6 Inches being half 12, and 3 the fourth Part ; there* 
fore take the half of 97 Feet 8 Inches, which is 48 
Foet 10 Inches ; and becaufe 3 is half 6, you may 
take the half of 48 Feet 10 laches, which is 24 Feet 

J Inches ; add all up together, and the Sum is 854 
Foet J lochet. See the Work* as above. 



Exwfht 



€i Muhiplicatiort of Feef^ Sec. . Part T. 

' Example 4. L^t 75 Feet 9 Inches be multiplied b/ 
47 Feet 7 Inches. 

F. I. 

75 9 

>7 7 



52s 

25 3 P- 
18 11' 3 

4 3 
fc ■ 

i33» »' 3 



In this Example, becanfe there are more than 1 2 
Feet in the Multiplier^ therefore I iirft multiply the 
7S ^y ^7 ^^^^i then, becaofe the aliquot Parts in 7 
Inches are 4 and 3, thaf is, a third and a fourth, I 
take the third Part of 75 Feet 9 Inches, which is 25 
feet 3 Inches, and the fourth Part thereof is 1 8 Feet 
1 1 Inches 3 Parts ^ then the aliquot Parts of 9 Inches 
are 6 and 3, that is* half and a fourth ; therefore I 
take half 17 Feet, which is 8 Feet 6 Inches, and this 
fourth Part is 4 Feet 3 Inches (not meddling with the 
7 Inches, becaufe that was multiplied into the 9 be- 
fore) ; then add all thefe together, and the Sum is 
1331 Feet 1 1 Inches 3 Parts. 



Examfk 



Ghap. 9* MuUiplication of Feet^ ftc. 6^ 

Example 5. Let 87 Feet 5 loches bfe molciplied by 
35 Feet 8 Inches. . 

F. I. 

: . 35 8 

261 P. 

29 I 9 

29 I 8 

II 8 o ^ 

2 11 o 

3117 10 4 

Work here as in the lad Example. After you have 
multiplied the Feet, then take the aliquot Parts of ^^ 
lochesy which are two Thirds ; therefore take the 
third Part of 87 Feet 5 Inches^ and fet it down twice. 
Thas the third Part of 87 Feet^ Inches is 29 Feet 1 
Inch 8 Parts » fet this down twice ; then the aliquot 
Parts of e Inches are 4 and 1 , that is» a third Part 
and ft isth Part } therefore take a third Part of 35, 
which is 1 1 Feet 8 Inches, and a 1 2th Part of 35 is 2 
Feet 1 1 1nches ; fet all thefe one under another, and 
add them together, and the Suai is 3117 Feet 10 
Inches 4 Parts> 

Example 6. Let 259 Feet 2 ftiches be multiplied hy 
48 Feet II Inches. 

F. I. 



259 2 
48 II 


p 


2072 
1036 

129 7 

86 4 

21 7 

S 


P* 
8 

2 



12677 ' 6 
G 2 


10 



Tvi"&» 
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Firfty multiply the Feet ; then t«ke the aliqopt Parte 
of II, which will be 6» 4, and 1, that is, a half, fi 
third, aod a twelfth ; therefore take the half of 297 
Feet 2 Inches, which is ^29 Feet 7 Inches, and a 
third Part is 86 Feet 4 Inches 8 Parts,- and the twelfth 
Part of 259 Feet 2 Inches is 21 Feet 7 Inches 2 Parts ; 
or (becaufe 1 is the fourth Part of 4), you may mor« 
readily take the fourth Part of 86 Feet 4 Inches t 
Parts, which is alfo 21 Feet 7 Inches z Parts ; then 1 
inches are the 6xth of 1 2, take the fixth of 48 Inches, 
which will be 8 Inches, which place onder the Inches ; 
then add all togedier, and the Sum is 12677 ^^^^ ^ 
Inches 10 Parts. See the foregoing Work. 

I (hall fet down only the working of fome few Ex- 
amples in Feet andlochts, aod then proceed to mul- 
tiply Peet> Inches, and PariSi CsTr. 

F. I. F. f. 

179 3 246 7 

38 10 , 4^ 4 



tf 

»43» 
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5J7 




P. 


89 


7 


6 


59 


9 





9 


6 
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10 


6 


F. 


I. 




246 


7 




36 


9 




1476 






738 




P. 


123 


3 


6 


61 


7 


9 


12 








9 
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F. I. 

257 9 

39 «» 



5001 11 3 



2313 

771 P. 

128 10 6 

85 11 o 

21 I 9 
19 6 o 

990 



Prpdnft 10288 6 $ 

MjInmfA 
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Example 1 1. Let 7 Feet 5 Inches 9 Parcr.bc multi- 
plied b/ 3 Feet 5 Inches 3 Parts. 



F. I. P. 

7 5 9 
3 5 3 



22 


5 


3 


S. 


3 


1 


4 


9T. 




I 


10 


5 3 



35 8 6 2 3 

In this Example, I Hrd begin with 3 Feet, a&d 
thereby multiply 7 Feet 5 Inches 9 Pares : Firft, I 
fay, 3 times 9 is 27 Parts, that is, 2 Inches and 3 
Parts; fet down 3 under the Parts, and carry 2, fay- 
^'^gf 3 times 5 is 15, and 2 I carry is 17, chat is, t 
Foot 5 Inches; fet down 5 Inches, and carry ^, and 
fay, 3 times 7 is 21 , and i I carry is 22 ; fet down 
2^2 Feec : Then begin with 5 Inches, faying 5 rimes 
9 is 45, which IS 45 Stcoods, which make 3 Parts 
and 9 Seconds ; fet down 9 Seconds a Place towards 
the Right-hand, and carry 3 Parts, Taying, 5 times 
5 is 25, and 3 I carry is 28, which is 2 Inches and 4 
Farts ; fet down 4 Parts, and carry 2, Taying, 5 times 
7 is 35, and 2 I carry is 37, which is, 3 Feet 1 Inch ; 
fet down 3 Feet i Inch, and begin to muhlply by 3 
Parts, frying, 3 times 9 is 27 Thirds, that is, 2. Se^^ 
conds and 3 Thirds ; fet down 3 Thirdsr and. carry 
2, faying, 3 times 5 is 15, and 2 I Carry* is 47, that 
is, I Part and 5 Seconds; fet down ^ SecoQ^„and 
carry 1, faying>. 3. times 7 is 21, and 1 I carfy is 22, 
which is 1 Inch and 10 Parts, which fet down, and 
add all up, and the. Product if. 2$. F«et 8 Inches 6 
pa;U 2 Secoiid^ 3v Thirds. 

Ntitty That ip^ multiplying Feeft^ Aichb, and Parts^ 
&r. if Feet be muidplied by Feet, th« Produft 14 Fecc^ 
U^f^tt mtiltiplied by Inches^ the Produd is Inches; . 
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mnd the twelfth Part it Feet$ and Parts malttpKed by 
Feet,, the ProdaA it Paru, and the twelfth Part thereof 
is Inches ; Paru nmltij^ied by Inches, the PyodoA it 
Seconds, and the twelfth Part thereof is Parrs ; and 
Parts multiplied by Parts, the Produd is Thirds, and 
the twelfth Part thereof is Seconds* So that if yoa 
begin to mnltiply Parts by Feet in the firft Row, and 
Parts by Inches in the fecond Row, and Parts by Parte 
in the third Row, the firfl Fieure in every Row will 
ftand a Place more towards the -Right-handt u yott 
mzy fee in the kft Esample. 

ExMmfU 12. Let 37 Feet 7 Inches j Parts be flu4K 
l^'p^ b% 4 Feet a Inches 6 Parts* 

F. I. P. 



$7 


7 


i 




4 


g 


S 




IrJO 


^ 


8 


s. 


12 


6 


s 


8 


12 


6 


5 


8 T. 


1 


6 


9 


8 6 



177 1506 

WbR, I multiply by 4 Feet, faying, 4 tinses 5 r» 
zOj which is 1 Inch 8 Parts ; fet down 8> and carry 
I ^ faying, 4 tines 7 is iS^ and i I carry is 2^, whlcb^ 
is ;t Feet $ Inches ; fet down 5 Inches, and carry 2, 
ftyiogf 4 ^^^9 7 is i8> and z I earr^ is 30 ;. ftt down 
.b, and carry 3^ and fay, 4 times 3 1$ 12, and 3.IS 1^;; 
ftt down iXp Then I begin with 8 Inches ;. but, be- 
caofe thr-Feet in the MoitipHcand are more thrnn i2t 
if will be the beft Way to work for the aliqoot Parte, 
of 8 ;' fo here I: work for 4 Inches, and kt that dowiii 
twice* 4 being' the third Pare of is; thereibre take 
the third Part of 37 Feety Inches jp- PaJtSy..- which, 
is twelve Feet fix Inches five Paits^ eight. .^eofids i, 
ht this down twice: Then begin with 6 Parts; but^ 
IKlteadtof Aoltigiying^, tskc naif 37 Feet 7 In^hel^ 



A -* V •' 
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5 Pant (becasft 6 is kalf is), and fee it a Place 
more to the Riffht-haiid r Thus, the balf of 37 Feet 
it t8» which f miift const t% laches, beciofe iJre 
Multiplier is 6 Parts ; fo the half of 37 Feet 7 lochci^ 
5 Parts, is one Foot fix Inches nine Parts eight Se« 
conds fix TMrds ; which fet down, wbA add all np- 
tofcther, and. the Sum is S77 Feet t Inch 5- Parts » 
Seconds 6 Thirds. 

tatmmfli is. Let jf t Feet 4 hiches 7 Parts be oinl* 
tdiplied Dj 36 Feet 7 Inchei^ Parts.. 

F. I. P.. 

y\ 4 7 

36 7 S 



ta66. 
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S. 
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In this Example, . becaaft the Feet both ir tSt: 
Mnlttplier and Multiplicandtaie compodnd Nambers^ 
I fuft mnkiplf the Feet one- bji the other y then take 
|he aliqnot Parts of 7 Inches/ which are 4 Inches and 
3;, that is, & third and a fourth Pard; fo take the third 
Part of 31 1 Feet 4 Ibches 7 Parts, whieh is 103 j^cec 
9 Inches 6 Parts 4 Sc«onds> and die fbonh Part is '77 
Feet 10 Inches s: Part ^ Seconds ; fet the^^ down qne- 
inder another, the Feet under the iother Eeeii! then.tho 
aliquot' Farts of 5^ Parts sre 4 and t I'tbatlsi a third apd^ 
twelfth Part ; fo' the third: Part of 31 1 Beet 4 tndlifei 
7 Pans is 103 Feet 9 Inches 6 Parts 4 Seconds ; but^ 
heCaufe the Multiplier is Pans, it muh be^ fet a Place- 
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to the Right-hand, that is, ^ the 103 mqA be Inches, 
which is 8 Feet 7 Inches ; therefore I fet down 8 Feet 
7 Inches 9 Parts 6 Seconds 4 Thirdf. Then, be- 
c^ufe. I Inch is a fourth Part of 4 Inches, therefore I 
take a fourth Part of 8 Feet 7 Inches 9 Parts 6 Se- 
conds 4 Thirds, which is 2 Feet i Inch 1 1 Parts 4 Se- 
conds 7 Thirds, which is the fame as if I had taken 
a twelfth Part of 31 1 Feet 4 Inches 7 Parts. Then 
fer 4 Inches in the Multiplicand, inftead of mnlti- 

flying 36 Feet by it, take a third Part, becauie 4 
nches is the third Part of 12 ; fo the third Part of 
3.6 is 12 Feet, and the aliqoot Parts of 7 Parts are 4 
and 3, that is, a third and a fourth ; fo the third Part 
ef 36 is 12, which now is 12. Inches, that is, 1 Foot, 
and the fourth Part 189 Inches ; add all thefe together, 
and the Sum will be- 11 40 2 Feet z Inches 4 Parts i^i 
Seconds 1 1 Thirds. / 

Examplt 14. Let 8 Feet 4 Inches 3 Farts 5 Seconds 
6 Thirds, be multiplied by 3. Feet 3 Inches 7 Parts 8^ 
Seconds 2 Thirds • 

F. r. P'. S. T. 

84356* 
3^ 3 7 8 2 



35 P 10 4 6 

, ( 2.^ I. O 10 46 

...1106026 

5 6 o 3 8, o 
1 4 8 6 II o 

FroduQ 27 7 3 5 i 8 811 o 

; , Tn this lad Example there is no Difficulty, if yos.- 
^q Jbut obferve, the former D^redions, and fet every, 
kow a Place more to tlie Righit-aand. 
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I Ihall wHij (n down tlie woiklM of fitne icw 
Kxftm^et npre, ud fo cOBclsdc tUi Ctupter. 
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Complete Meafurer, ^c. 



PART II. 



CHAP. I. 

MenfuratioK <?/. S u p e r f i c 1 1 s. 



Svftrfitial Figarti art all fueb ai he-oe bhJj Ltnglh and 
Srtadit, Mil having anj ttrnmiB/urablt ihitkutfi. 



§ I. 0/ « S (I.U A R E. 



'jnrjj^^*3l^ S q^D A R E it 1 Geometrical Pigare, hiv'< 
hTT^)^ ing four equal Sides, and ai many right 
)^ '* ^ (or fquare) Angles. To find the fuper- 



£dal CoDtent ifaereoft [hit ii 



3"*/ .R U L E. 



Multiply the Side ial« iirelf, and die ProdnA ii th« 
GontcDL 



jt Mm/itralieH ef Superjtctes. Part IL 

Let A B C D be a Geometrical Square given, cKk 

. Side belag 14 Feet, Vardi, Polei, or other Ueartue; 

inioliip])> 14 bjr iifelf, and the Protfoa ii 169, which 

ii the rupeificial Cmteu. 

A 






-~"::r:::TnB 




— i "X 














'X'" T T T 


.. "::;:x :;:: c 



X it; 196 ProdiiQ, 



J4 

By Scale and Compafts. 

Extend the Coinpiflei from i* in the Line of Nam. 
hen, to 14 i the fane Batent will reach from the 
fame Point, toned fonvard to 196, 

Dtmmfirari»». Let etcli Side of the given Square be 
divided into 14 equal Parta, and Linci drawn from 
one Hothcr, crofliDg each other wiihin the Sqaare -, 
fo fhall the whole greit Sqoare be divided tmo 196 
little Sqoareti as yoa soaj fee in tl^ Figure, above, 
eoaal to the Nnmber of Square Feet, Yard), POla, or 
Mber Metfnrei, by Ivhich the Side wii meafured. 



^n. 
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$11. 0/ a Parallblooram, «r 
LfiKg Square. 

A Parallelogram is a. Figure having four Sidet, and 
■s many Right Aoglei, the oppofice Side* iherrof 
being eqaal and parallel. To £iid tho fupei&dal 
Co&ccnt thereof, thii if 



7l>t RULE. 

Multiplj' die length by th« Breadth, uti the Pr»- 
ia& ii the fupetficial CoDteni, 



-n 



'±r 



-fii 






qaa 



nrttt 



Length — 18 
Breadth — 9 

Prodnfl— 162 

Let ABCD be a long Sqaare, the Length thereof 
tS feet, and the Brcsdih 9 Feet; which mahiplied 
tttgetber, thcProduAij i6z, the faperficuU Cockdc 
thereof. 

By Scale and Cempaffes, 
Extend the Coopallet in the Line of Numbers frois 
I to 9, the fame Biieot wiU reach from 18 down to' 
i6i| the fquart Feet. 

H Dtmtk' 
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Difnonf ration. If the Sides AB and CD be each 
49^ici4d Hito i^ eqaal Pam» ceprefenung i8 Feet; 
and the Lines AD and BC each divided into 9 equal 
Parts, and Lines drawn irom Point to Point, crofling 
•^ other within the Figqre ^ thofe Lines will make 
libereby To many little Sqoarca 9s there are fqoare 
Feet, njix, 162. 

% III. Of a Rhombus. 

A Rhombus is a Figare reprefenting a Quarry of 
.GIafs» having four equal Sides^ the Oppofites 
therebf being equals two Angles being obtofc, and 
two acute. To find the faperficial Content thereof, 
this is 

Ti?i RULE. 

Multiply one of the Sides by a Perpendicular let 
fall from one of the obtufe Angles to the oppofite 
Side/-M4 the Produd is the Content. 



Perpend. 13.42 
The Side 15.5 



B 



67 JO 

6710 



Prodoa aoS.GiO C 



• v 




Let ABCD be a Rhombus given, whofc Sides are 
•ach 15.5 Feet, and the Perpendicular £A is 13.42, 
which multiplied together, die Produd is 208.010 ; 
which is the fuperficial Content of the Rhombus, that 
isi 208 Feet and one hundredth Parr of a Foot. 
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By Scale and Compajfes. 

Extend tlie Compafles from i to i j 43, that Ex* 
tent will reach from 15.5, the fame Way to 208 Feet 
the Content. 

Demonfirttti&n. Let CD be extended out to F, mak- 
ing \>? eqaal to CE, and draw the Line BF ; fo (hall 
the Triangle DBF be eqaal to the Triangle ACE : 
For DF and CE are equal, and BF is equal to AE, 
becaufe AB and CF are parallel. Therefore the Pa- 
rallelogram A6£F \i eqtial to the Rhombus ABCD. 

§ iV. O/^Rromboides. 

ARkeotboldei is 1 Figure having four Sides, tfc6 
bppoiite whereof are equal and parallel ; and 
alfo four Aoglet, the oppofite whereof are equal. T6 
find the fuperficlal Content thereof^ this is 

n$ R U L E. 

Multiply one of the los^ft Sides thereof by the 
Ferpendicalar l^t fall from one <^ the obtuie Angles 
to one of the loogefl Sides, and the Prodafi is lh« 
Oofttest. 

19.5 

lO.Z 

390 

19S.90 
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Let ABCD be t Rbomboides given, whofe loogeft 
Sides, AB or CD» is 19.5 Feet, and the Perpendict* 
Jar AE is lo.z; which multiplied together, the Pro- 
d«a is 198^9 that is, 198 fiiperficial rect and 9 tenth 
Parts, the Cfontent. 

Demtnflration. If DC be extended to P, making 
CP equal to DE, and a Line drawn frona B to F s ra 
^ill the Triangle CBF be equal to the Triangle AD£» 
and the Parallelogram AEFB be equal to the Rhom* 
boides ABCD; which was to |be proved. 



. .§ V. 0/ a T R I A N G L E. 

4 

A Triangle is a Figjrc having three Sides apd three 
Angles, Triangles are cither right-angled or 
oblique-angled. Right angled Triangles are fuch as 
have one Right Angle. ObJIquc-angltd Triar>glei 
are fuch as have their Ang*es either acute or obtufe. 
An obtufe Angle is greater than a Right Angle, thst 
IS, it is more than 90 Degrees; and an acute Angle 
is lefs than a Right Angle. To find the fupcrficial 
CoLtent thereoiP. this is 
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Tit RULE. 

Let the friugle be of wb>t Kind roerer. mald'flf 
tbe Bale hj hair the Perpendicolir, or half ibe Bafa 
bj the whole Perpeodicular ; or, nitldplj the whole 
Bale by the whole Perpendicular; and take halF the 
Prodnft i toy of thefe three Wayi will gire the Con- 
tent. 

Let ABC be r-B 

Right-angled Trian- 
EJe, whoTe Bale is 1 4. 1 
Feet, and the Perpeb- 
dicdariaFcet. Mul- 
tiply 14.1 by 6, half 
thePerpendiciilar,and 
the Frodoa u 84,6 
Feet, the ContCDt Of, 
tBdlcijjIy t4.J by 12, 
the Prodaa ii 169.2 ; A 
the half thereof ii 84.6, tlie faiae u before. 




1 4. 1 Safe. 

6 Half Perpeiidicalar. 



9^.6 Prodna. 



1 4-1 Safe. 
iji^ Perpeadicnlarj 

84-6 Half., 5 "v^,," 



57 SeaU and Compajfesi • ^ ^^^ff'- 

Extend the Compaflei from t to 14.11 that Bsteat 
«fll reitb: the laflw Waj from iz to 84.6 Feet> iha 
Ctruenc. 



H3 



78 



Menfuraiion of Superficies. Part II. 

C , 1^4 Bafe. 

|E 3.9 Half Perp.- 




1386 
462 



Jg 60.06 Prod u A. 



15.4 Bafc. 7.7 Half Bafe. 

7,8 Perpend. 7.8 Perpendicular, 



1252 
1078 


616 
539 


120.12 


60.06 Produft. 


60.06 Half. 





Let ABC {Fig, 2.) be an oblique aneled Trjangle 
giveoy whofe Bafe is 15.4, and the Perpendicular 
•/.Si if 15.4 be multiplied by 3.9 (half the Ptfrpen- 
dicalar), the Produdt will be 60,06 for the Area, or 
foperficial Content : Or, if the Perpendicular 7.8 be 
nultiplied into half the Bafe y,';, the Product will be 
60.06 as before: Or^ if 15.4, the Bafe, be multiplied 
by the whole Perpendicular 7.8, the Produft will be 
120.12, which is the double Area; the Half thereof 
is 60.06 Ftctf as before. See the Work* 

By Scale and Compajfes. 

Extend the Compaflles from 2 to 15.4, that Extent 
will reach from 7.8 to 60 Feet, the Content. 

Dem^nftratton, If AD (tig, i.) be drawn parallel 
ix> BC, and DC parallel to AB ; the Triangle ADC 
fliall be equal to the given Triangle ABC. Hence 
the P^allelogram A BCD is double to the given Tri- 
angle 1 therefore half the Area of the Parallelogram 

is 
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is the Area x»f the Triangle. In Fig. 2. the Paralle- 
logram ABEP is alfo double to the Triangle ABC; 
for the Triangle ACP is equal to the Triangle ACD* 
aAd the Triangle BCE is equal to the Triangle BCD ; 
therefore the Area of the Parallelogram is double to 
the Area of the given Triangle ; Which was to be 
proved. 

To find the Area of any plain Triangle by 
having the three Sides given^ without the 
Help of a Perpendicular. 

Tbi R U L E- 

Add the three Sides together, and take lialf that 
Sam : Then fubtrad each - Side feverally from that 
half Sum. Which done, raultipl^r that half Sum and 
the three DiiFerences contiQually, and out of the laft 
Prodofi extra£l the Square Root; which Square Root 
ihill be the Area of the Triangle fought. 

Example, Let ABC be a Triangle, whofe three 
Sides are as followeth ; 'vix, AB 43.3} AC 20.5, and 
BC 31.29 tlie Area is required. 




433 



^ f 43-3 I 42V 
Sides j 31.2 I 16.3 >Differ«BCff» 

L2O.5 I 27.Q'J 

$am 95.0 
Half ~i:^ 



Astv 
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Area 796.51 47.5 The half Sam, 

±7 Difference. 

33*5 
.9SQ 

1282.5 Prodaft 
16.5 Difference. 

|8475 
76950 

12825 



20904.75 Prodn6i. 
4.2 Diffiercnce. 

.4180950 
S36I9OO 



87799.9500(296.31^ 

4 



49)477 
44' 

586)3699 

nB*iMi^i.iw 
59*3)18395 

»77^ 

59261)62600 
59261 



3339 ReinKSflii 
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Dimonfiralian. In [heTiianglc BCD, I fay. If from 
tbe half Sam of the Sides, yoa fubc/aA each paici- 
cnlar Side, and mal- 
Itplj the half Sun 
and the three Dilfet- 
cnces togeiher conti' 
Rually, (he Square 
Root of the Frodua 
fhall be the Area of 
the Triugle. 

FItA, by the Lines 
Bl, CI, and Dl, bi p. 
fed the three Angl»^ 
which Linea wilV^ 
meet in the Point I ( 
by which Lines the 
given Triangle is di- 
vided into inrfc otw 
Triangle), CBI, DCt; and BDI ; !t)ie Perpendienlin 
of »hich new Triangleg are the Lines AI, £F, and 
Ol, being all eqaal to one another, becanfe the Poittt 
1 it the Center of the Inreribed Circle (by EucliJ^ 
Lib IV. Pr,p 4 ) : Wherefore to the Side BC joi* 
CF eqnal toDE, or DO; To (hall BF be eqaal lo 
ha[rth>;Siiaiof the Sidea) i/<>. =IBC+iBD-|.i 
CD. 

Afld BA=BF— CD ; for CA=CO and OD=CF j ■ 
Iherefore CD=AF; and AC = BF— BD, for BE= 
BA, ar:d ED-CF; therefore BD=BA+CF, and 
CF=BF-BC. 

Then matte CK=CP, and drsw the Per|)end=cu- 
lan FH, GH, and KH, ard utend BI to H; becaufe 
the Angle FCK+ KHR are equal to t»o Right An- 
gle! {for the AngUs F and K are Right Angles) eqoal 
alfo toFCK+ACOby {Eudiiil. 13), and the An- 

Scj' ACO-f AlO are equal to two Right Anglei i 
erefore the Quadiangtei PCKH and AlOC are 
alike; and the Triangles CFH and AlC are alfa 
£inilar. And the Triangles BAI and BFH are like- 
wile limilar. 

From 



9* 
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Frotti thff Explanation, I fay, the Square of the 
Area of the given Trtangle will be BF ^ X I A qzzh? 
X BA xCA X CF. In Words : 

The Square of BF (the half Sum of the Sides) mol- 
tipiied into the Square of I A (nIFzzIO) will be 
equal to the fald half Sum multiplied into all the 
three Differences. 

For lA : BA : : FH : BF ; and lA : CF : : AC : 
FH ; becaufe the Triangles are iimilar. By Euc/ii^, 
Lib, VI. Prop. 4. 

Wherefore multiplying the Extremes and Means in 
both, it will be lA ^xBFxFH-BAxCAxCFX 
FH ; but FH being on both Sides of the Equation, 
it may be reje£led; and then multiply each Part by 
BF, it will beBFyxIA^=:BFxBA X CA X CF. 
Which was to be demonftrated. 



§VL Cy^TRAPEZIUM. 



A 



Tranedam ?• a Figure having 4 oneqaal Sideti 
and oblique Angles. To find the Area or fa- 
perfidal Content thereof, this is 



The RULE. 



Add the two Perpendiculars together, and take half 
the Sum, and multiply that half Sum by the Dia:gonal, 
or multiply the whole Sum by half the Diagonal, thq 
Produd 18 the Area, Or you may find the Areas of 
the two Triangles, ABC and ACD (by Sedion V.)» 
and add thofe two Areas together, the Sum fliall h% 
jfte Area of the Trapesiuin. 



BFci^o.i 
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1BF=:30.i 
DE=24.5 

Sua 54.6 

Half 27.3 

AC=8o5 

1284 

Area 2197.65 

Let ABCD be a Trapeziom giv«n, the Diagooal 
whereof is 80.5, and the Perpendicalar BP 30. i» and 
the Perpendicular DB 24.5 \ thefe two added toge* 
ther, the Sum is 54.6, the Half thereof is 27.3, which^ 
multiplied by the Diagonal 80.5, the Produd is 
2197.65, which IS the Area of the Trapezium; or if 
40.25, half the Diagonal, be multiplied by 54.6, th« 
whole Sam of the Perpendiculars, the Prod«£i it 
2197.65, the fame as before. 



Bj 



^4 jMknfur^tion of Superficies/ Piirt 11. 
By Scale and Compajfes. 

Extend tYie CompafTes from 2 to 54.6 ; that Extent 
will reach from 80.5 to 2197.65, the Area. 



Demonflration, This Figure A BCD is compofed of 
two Angles ; the Triangle ABC is half the Parallelo- 
gram AGHC : Alfo the Triangle ACD is equal ro 
half the Parallelogram ACIK, as was proved, Sefl. 
V. Wherefore the Trapezium ABCD is equal to half 
the Parallelogram GHfK. To find the Area HI= 
BF+ DE ; therefore i HI x AC (riKIzzGH) = Ar^a 
of the Trapezium, which was to be proved; 



§ Vn. Of Irregular Figures. 

IRregttlar Figures are all fuch as have more Sides 
than four, and the Sides and Angles unequal. AH 
fuch Figures may be divided into as many Triangles 
as there are Sides, wanting two. To find the Area of 
fuch Figures, they muft be divided into Trapeziums 
and Triangles, by Lines drawn from one Angle to 
another ; and fo find the Areas of the Trapeziujns 
an<i Triangles federally, and then add all the Areas 
together; fo will you have the Area of the whole 
Figure. 

Let ABCDEFG be an irregular Figure given to be 
meafured; firft, ^Iraw the Lines AC and GD, and 
thereby divide the given Figure into two Trapeziums, 
ACGD and GDEF, and the Triangle ABC ; of all 
which I find the Area feverally. 

FirH, I multiply the Bafe AC by half the Perpen- 
dicular, and the Product is 49.6, the Area of the 
Triangle ABC. 

Thea 
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Then for the Trapfdum ACDGf the two Ferpea^ 
dtcalarsy 1 1 and 6.6) added together, make 17.$ ;>the 
half thereof is 8.^8, mtthtplied by 29, the Diagomif 
the Prodadt is 2^5.2, the Area jof that Trapcadun* . 

And tor the TrapeBtmn GDEF, the two PerpeotK* 
colarsy 11*2 and 6, added together, make 17.2; -the 
lUiiikuwf n 8.6; whkh maltiplied by 30.5, the 
Dii^NMiel, the Prodo^ is 262 3, the Area thereof^ 
AH theie Areas added together, make 567.1, and fo 
nach is the Area of the whole irregular Figure^ See 
Ike Work> 




14.8 Bafe AC. 

2 Half Perpendicttlar. 

49.6 Area of ABC. 



It Peypendicalaf^ 
6.6 

iy.6 Sam» 

8.8 Half. 

. 29 Diagonal CO. 



79a 
255.2 Areaof ACGD. 



I 



ii.a 
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17.2 Sum. 1830 

3440 



. k^ 



^.6 HftirSnnu 



26s . 30 Area of GDBP. 
25^.2 AreaofACGD« 
49.6 Area of AfiC. 

S^7»i Sum of the Areai« 

This Figure being compofed of Triangles and Tra- 
peziums, and thofe Figures being fufHciently demon* 
itrated in the Vth and Vlth Sedlions aforegoing, it 
will be needlefs to mention zny thing of the Demon* 
ilration thereof in this Place. 

§ VIII. ' Cy Regular Polygons. 

REgular Polygons are all fuch Figures as have more 
than four Sides, all the Sides and Angles thereof 
being equal. Polygons are denominated from the 
Number of their Sides and Angles". 



< 

I 



["Pentagon^ 
■ Hexagon. 
I , |. Equal Sides and I Heptagon. 
If the Figure J 8 ; Angles, it is 1 Oftagon. 
coniiAi of 1 9 ^ called a Re- : £nneagon« 

10 I gttlar I Decagon. 

11 I I Endecagon. 
12J: L Dodecagon. 



Tf 
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To find the Area or fuperficial Conceni of any re- 
salar Polygon, this is 

7^^* R U L E. 

Maltiply the whole Perimeter, or Sam of the Sidtt« 

by half the Perpendicular let fall from the Center to 

the Middle of one of the Sides ; or mnltiplf xht iialf 

.Perimeter by the whole Perpendicular^ and the Pro- 

dttdl is the Area. 





43, 8 Half Sam 0/ tire Siiu. 

12.64 The Perpendicular* 
43-8 Half Suttt/ 



10112 

3792 
5056 



553-632 




87.6 Sum of the Siden 
6.32 Half Pcrpcad. 

1752 
2628 
5256 



^53.632 Area* 
I 2 



Let 
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Let HIKLMN be a Regular Hexagon, each Sid^ 
thereof being 14.6, the Sum o^ all the Sides is %j^69 
the half Sum thereof is 43.8, which multiplied by the 
Pcrp^nditilarGS 12.64, the Produft is 553.632 : Or. 
if 87.61 the uliole Sum of the Sides, b« multiplied by 
liailftiiePtefpeiidicalar 6.32, the Product is 553.6329 
the fanie m Jbeforfj which is the Area of the given 
Hexagon. 

By Scale and Compajfes. 

Extend the Compares fr^m i to 12.2, that Extent 
-will reach f/om 43. 8, the fame Way to 553.632 : Or, 
extend from 2 to 12^2^ that Extent will reach from 
87,6 10553.632. 

Dtmwftratim. Every regular Polygon is equal to 
the Parallelogram, or long Square, whofe Length is 
equal to half the Sum of the Sides, and Breadth equal 
to the Perpend icnlar of the Polygon^ as appears by 
the foregoing Figure ; for the Hexagon HIKLMN it 
made up of fix equilateral Triangles : And the Paral- 
lelogram OPQR is alfo compofed of fix equilateral 
Triangles, that is, five whole ones, and two Halves % 
therefore the Parallelogram ii equal to the Hexagon. 



t 

i^.: 
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ji T A B L IB for the more ready finding the 

Area of a Polygon. 



"Number 
of Sides. 


Names. 


Mahipliers. 


3 
4 


Trigon - 
Tetragon 


•4330«3 

l.OOOOCO 


I 

7 
8 


Pentagon 
Hexagor^ 
Heptagon 
O^agon 


1.720477 

2.598076 

3-^33959 
i|. 828427 


9 
10 

11 


Enneagon 

Decagon 

Endecagon 


6 181827 

7 694209 
8.514250 


12 


Dodecagon 


9.1^0125 



Moltiply the Square of the Side by the Tabular 
Namber, and the Produd is the Area 0/ the Polygon, 

How to find tbefe Tabular Numbers. 

Thefe Numbers are 
^und by Trigonometry, 
thus : Find the Angle at 
the Center of the PoJygon 
by dividing 360- Degrees 
by the Number of Sides 
of the Polygon. 



ExamfU. Suppofe each 
Side of the Dodecagon 
annexed be i, and the 
Area be required. 




A3» B 



I i 



Divide 
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Divide 360 by iz (the Number of Sides), and the 
Quotient is 30 Degrees for the Angle ACB ; the Half 
thereof is 15, the Angle DCB, whofe Complement 
to 90 Degrees if 75 Degrees, the Angle CBD : Thea 
fay : 

Ass, DCB 1 5^ Degrees 18 Co-ar. 0.5870041 

to .^5 the Half-fide D^ Log, 1.69897a 

fo is 8, CBD 73 Degrees^ 9.984944. 

to the Perpendicular- CD i .866025 0.2709 1 8; 

Then 1 866025 multiplied by .5 (the Half fide); 
the Prodiid is 9. 3 30 2 25 the Area of the DodecagoO/ 
required. 



§. IX. Of a G I R c L B. 

A Circle is a plain Figure, contained under one- 
Line, which is called a Circumference, untO' 
which all Lines drawn from a Point in the Middle of- 
the Figure, called the Center, and falling upon the- 
Circumference thereof, are all equal the one to the 
other. The Circle contains more Space than any. 
f>lain Figure of equal Compafs. 

Problem I. Having the Diameter and. Circumfe^ 
reace, to find the Area. 



The ^R U L E.. 

Every Circle is equal to a Parallelogram, . whofe 
length is equal to half the Circumference, and the 
Bre&dih equal co half the Diameter;, therefore iRuJti- 
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jily half the Cifcpinfercnce by half the DiameUTi antk 
the ProdaA is the Area of the Circle.. 

35^.5 Half Circumf. 
1 1.3 Hftlf Jliameter.. 



^i*»^ 



io6f 

355 
f55 

401.15 ATca* 




Tha»>. if tBe Diameter of a Circle (that is? tb#r 
Line drawn crofs the Circle through the Center) hp- 
22.6 I and if the Circumference be 71, the Half of* 
71 is 35-5t and the Half of 22.6 is 11. 3; which^ 
multiplied together, the Produ6k is. 4^1.1 5» which is^i 
the Area- of the Circle^ 

• 

Dtmotfflration. Every Circle may be cooceived io bis • 
a Polygon of an infinite Number of Sides, and the^ 
Semidiameter mofl be equal to the Perpendicular o/* 
fuch a Polygon,, and the Circumference of the Circle ^ 
equal to the Periphery of the Polygon; the refore^ half ' 
the Circumference, multiplied. by half the Diameter^^ 
gives the Ai-ea as aforefaid. 

Or (with F. IgnaU GafianTarins) " Every Cfrcld- 
** is equal. to a ReAangle Triangle, one Xii whofe- 
^ Legs is the Radius, and the other a Right Line 
" equal to the Circumference of the Circle : For 
•*« foch a Triangle will be greater than any Polygoifi 
«*' infcribed, and lefs than any Polygon circomfcribcd, 
^ by the 24th, 25th, 26ch, and 27th Articles of the 
*' fourth Book of his Elements of Geometry; and 
^ t^lllBfore. mad be eq|ial to the Circle. 
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For (fays he) (bonld it be greater than the Circle, 
« be the Excefs as little as it will, a Polygon may be 
«« circumfcribed, whofc Difference, from the Circle, 
** (hall be yet lefs than the Diflference between that 
«* Circle and the Re^angle Triangle ; and that that 
" Polygon will be lefs than the Triangle, is abfard ; 
** and if it be faid, that this rediangled Triangle is 
*< lefs than the Circle, an infcribed Polygon may be 
« made; which ftiall be greater than that Triangle; 
f< which is impoillble. 

<* This cannot but be admitted as a Principle, That 
** if two determinate Quantities, A and B, are fuch 
** that if every imaginable Quantity, which is greater 
** or lefs than A, is alfo greater or lefs than B, thefe 
^ two Qaantities A and B mud be equal. 

^ And this Principle being granted, which is in a 
** manner felf-evidjcnt, it may dircAIy be proved, that 
«* the Triangle (before- mentioned) is equal to the 
'* Circle ; beciuire ^very imaginable infcribed Figure,. 
•* which is le%4hab the Circle, is a)fo lefs than the 
•* Triangle; and*cvery circumfcribed Figure, greater 
** than the CircEe) U^alfo greater than the Ttiangle.**^ 

ProhUm 2. Having the Diameter of a Circle, to 
find the Circumference. 

A« 7 to 22». fo is the Diameter to the Circumfe- 
rence. 

Or, as 113 to 355, fo is the Diameter to the Cir«- 
cnmference. 

Or, as I to 3.1415939 fo U the Diameter to the 
Circumference.. 

Let th« Diameter (as in the former Circle) be 22.6, 
iOiis multiplied by 22, and the Product is 497.2 ; 
which, divided by 7, gives 71.028 for the Circem^- 

ferencci 
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fErence. Or (by the Tecoiid Proportion} if iz.6 be 
multiplied by 3;5, thePfodofl will be 8023; this 
divided by 11.3, the Q^otiut ii 71, thg Cireap- 
fercnce. Or (bj [he third Piopotiion) if 33.6 ba 
tnal[i)>lied into 3.141J93, the Produfiii 71.0000018 
tbp Circ|ttafercHce ; wuck two IiA Fropgriioni wo 
the moS exaft, 

S2.6 3SS 

IS 2S.6 



45* 

4f» 



7)497 -at? '■«» 



ai30 

710 
710 



il3}8oi3.oi(7l 



•8849SS8 
6383186 
6283186 



71.0000018 




By Scale and Cempaffes. 



Eneid t^ Qnipvfici from 7 to 21. or from 1 1 J 
(0355, or from I to 3,14159 J thitEztut will leidi 
fram 22.6 to 71, 

The Proportioa of the Diameter of a CirclE to the 
Citcamfercnee wti never jot ezftAljr foDodi notwith- 
lludiiig.inany efflineot learned Men have laboared 
very fir therein ; ymong which the excellent Fait Ciu^ 
hafh hitherio outdone 3,1, in hi* haviBg calcuUted thg 
faid Proportion to 36 Fhcei of Dccimali, which xre 
engraven upon hi* Tamb-fione in St. Ptttr't Choreic 
in Ijjdni- which Nambcrs an thele v 

SiunEter* 
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Diameter. 
t .OOCOO. 00000*00000. ooooo. ooooo.ooooo. ooooo# 

Circa inference. 
J.i4i59.26535.89793.'23846.26433.83279.502a«. 

Of which Jarge Number, thefe fix Places, 3.i4f59» 
anfwering to the Diameter i. ooooo, may be fuffi- 
cient; of the th:ee Proportiors, as 7 to 22, 113 to 

35S* ^^\ 1 ^^3 '4159* ^ ^^^^ leave my Reader to 
ufe which of them he pleafcs, bat Oiall commend the 
laft tAo 39 mod cxaA, tho* the ^r^ be moft in Ufe : 
Bu' in the followiDg Work 1 (hall ufe fometimes one 
ofihem. and fometimes another; bat for the moll 
Pitrt that of Fan CuUn, as being moft exadt. 

TrAhlem^. Haviivg the Circumference of a Circle^ 

to iin6 the 'Diameter. 

.J 

A s I is xo^«J 8 j09» fo is the Circumference to th# 
V :. as 3^j^l& 113, fo is the Circumference to the 



' *' 



2? tb 'j\ ib is the Circumference to the 



• •» 



wk- - • • . s I" 



Let the ■.Circumference be 71 (as in the former 
Circle), if .518309 h^ mahipiied by 71 (is by the 
firft Proportion), the Produt will be 22.5:9139 for 
the Diameter. Or, by the fecond Pr6p»rciun, nj 
multiplied by 71, the Produfl is 8023 ; which divided 
by 355, the Quotient will be 22.6 the Diameter. Or» 
by the third Proportion, 71 multiplied by 7, the Pro- 
du£k is 497$ this divided by 22| the Quotient i» 
22-5909, the Diameter • 



.3r^3<^9 
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•31S309 113 71 

7« 7« 7 



•m 



318309 11} 22)497(22.^^ 

2x2^163 79* 44 



^i 



^«-S99939 355)8023(22.6 57 

7'0 44 

9*3 130 

710 no 

2130 200 
2130 198 



• •• • « 

TIi09» by both the firft Proportions^ the Ditmeter 
k 12,69 bot by the laft it falis fomcthiog fliort. 

£[7 Srtf /^ and Compaffis. 

Extend the Compaflesfrom 3.i4«59to i» thatEz* 
tent will reach from 71 to 22.6, which it the Diamer 
ter fought. 

Or, yoa nay extend from j to .318309. 

Or from 22 to 7. 

Or froin 3^^ to 113; the fame will xeach from 71 
10 22.69 ms berore. 

ATtf/ft That if the Circamference be 1, the Diarae* 
ter will be. 3 18309. 

Problem 4. Having the Diameter of a Circle^ to 
£nd the Area* 

All Circles are in Proportion one to another, as 
are the Squares of their Diameters (by EuciU 12.2). 
Now, the Area of a Circle, whofe Diameter is I9 
will be •7853989 according to Fan CkUnt Proportioa 

before* 
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before-mentioned ; but for Prafiice •7854 will be fuffi* 
cient: Therefore, 

, Ai I (tbe Square of the Diameter i) is to 7854, 
i6 is 510.76 (the Square pf 22.6, the Diameter of 
the given Circle) to 401^5 (the Area of the given 
Circle) : Bat, 

According to Meiius^s Proportion, 

As 4J2 : 355 : : 510.76 : 401.15, the fame at 
|)efore« 

Boty if yott ufe j/rMmdts^ Proportion, fay. 

As 14 : II : : 510.76 : 401.31 ; which Area is 
greater than by the two former Proportions ; thou^ 
in fmiil Circles dus is near enough the Truth. See . 
the WorkiBg of all theie. 

22.6 DiaflKter of the former Circle, 
22.6 

1356 

45* 
45* 



5 1 o*76.the Sqvare of' che faid Diameter. 

t ! .7854 : t 51076 

•7854 

•■■■^■■■"■—^ 

204304 
255380 
408608 

3S7S3* 



401.156904 AeAtea. 
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By Scale and Compajfes. 

■ 1 

The Extent from i to 22.6, being twice tamed 
over from •78549 will fall at the laft opon 401. 15, 



the Area. 



113 

4 


As 452 : 355 : : 510.76 

355 


45 » 


2JS380 
455380 
153228 




452)181319.80(401.15 
1808 




5«9 
452 




678 




452 




2z6o 
2260 



• • • • 



As 
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As 14 : II : : 510.76 

II 



14)561^.36(401.31 

18 
■ ■ ii ■ 



43 

42 



16 
14 



Probliftt 5. Having the Circumference of a Circle 
to find the Area. 

Becanfe the Diameters of Circles are proportional 
to their Circumferences; that is, as the Diameter of 
one Circle is to its Circumference ; fo is the Diameter 
of another Circle to its Circumference : Therefore the 
Areas of Circles are to one another, as the Squares 
of the Circumferences. And if the Circumference 
of a Circle be i» the Area of that Circle will be 
.07958; then the Square of i is 1, and the Square 
of 71 (the Circumference of the former Circle) is 
5041, Therefore it will be, 

Sq. Cir. Area. Sq. Circumf. 
As 1 : •07958 : : 5041 

5041 

7958 

4 397900 



Sg 401.16278 



Or 
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Or thus: 

As 88 : 7 : : 5041 

7 



88)35287(40o.9J[ Area. 
352 



870 j^ 

355 78P 

4 - 704 

1420 76 

Ofi As 1420 : 113 : : 5041 : 401.15 Area. 

Problim 6. By having the Diameter, to find the 
Side of a Square that is equal in Area to that Circle. 

' If the Diameter of a Circle be i, the Side of a 
Square equal thereunto will be .8862. Therefore, 

As I : .8862 : : 22.6 (the Diameter) 

22.6 



53172 

17724 • 

>7724 



To 20.02812 the Side of the Square AC. 



K z Lei 
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C 




Let the Diameter of the Circle EF or GH, be 2i.6 
(as before)* to find the Side of the Square AC, AD, 
6fr. If .8862 be mbhiplied by 22.6, the ProdaA is 
20.02812, which is the Side of a Square, equal in 
Area to the Circle given ; for if ao.02812 be multi- 
plied Square-wife, that is, by itfelf, it will produce 
401.1255907344, which is nearly equal to the Area 
found iii the lau Problem. 
• 

You may find the Side of tl)e Square equal, by ex- 
trafting the Square Root out of the Area of the given 
Circle. 



40 J I 
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• • • 

401.15(20.0287295 Sideof aSqaare« 

4 



4002)01. 1500 
8004 



40048)349600 
.... 320384 

2Q2l6 
28034 



801 
360 

21 

20 



N, B, By this Method of extradrng the Sqasre 
Root of the Area, you may find the Side of a Sqaarc 
eqoal to any plain Figurei regular or irregolar. 

. Problem 7. By having the Circamference^ to £od 
the Side of the Sqaare equah 

If the Circumference of a Circle be i, the Side oF 
the Square equal will be .2821. Therefore^ 

As I : .2821 ;: 71 (the Circoaiference) 

2821 
>9747 



20.0291 the Side of the Square. 

K 3 Problem 
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Problem 8. Having the Diameter, to find the Si<!e 
of a S^afttei fvMch may be ibfcribed rh that Circle. 

If the Diameter of a Circle be i, the Side of the 
Square infcribed will be 7071, ThCffcfOffc, 
A* I : .7071 : : 22.6 
22.6 



42426 
14142 
14142 



To 15.98046 theSidi EG ihfcribcd. 
Ofj if you fqaare the Semidi^metd^ and double that 
Square, the Square Root of the doubled Square will 
be the Side of the Square infcribed. For (by Euclid^ 
1.47), the Square of the Hypothenufe EG is equal to 
the Sum of the other two Legs, £0 and OG. 
1 1.3 SemiJiaroecer. 

« ■■■■ ' I" 

?39 
*i3 
"3 



127.69 the Square ;ofEO, which double, be- 
2 ' "[caufe EO=GG. 



25 5.38(1 5.98 Root, which istheStdeof the S9. 
I 



125 



309)3038 
2781 



3188)25700 
25504 



1^6 frMtm 
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Pnhlem 9. Having the Circiniiferenory |o find the 
Side of a Square which may be ioicribed. 

If the Circomfereoce be 1, the Side of the Square 
iafcribed will be .2251. Therefofe> 

As I : .2251 :: 71 

22$ I 

M757 



159821 the Side of the Sq. EG. 

Becaofe that in each of the /our laft Problemt, avx. 
the 6th« 7th, 8(h, and 9ch, there is a Proportion laid 
down, it will be eafy to work them with Scale and 
Compafles; for if yon extend the CompaiTes from the 
fir ft to the fecond, that Extent will reacfe from the 
third to the fourth : As in the laft Problem, where 
the Proportion is as 1 to .2I5 1, (b 1*71 to the Side of 
the Square 15.982 1 . Here extend the CompafTes from 
I to .zt^A ; that Extent will reach from 71 to 15.98} 
and fo of the reft. But the fifth muft be wrought 
like the fourth, thas ; extend the Compafles from i 
to 71 ; that Extent, turned over the fame Way from 
.07958, will fall, at laft, ttpoa40i.i5, ' 

Pr^Um lo. Having the Area, to imi ihe Bia- 

jneter. 

* 

If tbe Areft of a Circle be i, the Sqntre ef 4ke 
Diameter theieof is 1 ^2738. Ti^refote, 



Area. 
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Area. Sq* Diam. Area. 

As I : 1.273* ••'• 40»**5 
401.15 

63660 

. ia73a 
12732 
509280 



510.744180(22.599 the Diaflneter. 

4 



42)110 

«4 



445)^674 
2225 

4509)44941 
40581 



45185^)436080 
406701 

»9379 

' By Scale and Compaffes. 

• Bxtead theCompafles from 1 to 1.2732 ; tbat Ex- 
tent will reach from 401.15 to 510.74, 6rr. Then 
divide the Space between 1 and po.74 into two- 
cqnal Parts, and yoa*ll llnd the middle Point at 22.6. 
Or 70a maydtvide the Space upoa the Line of Nnm- 
bers, between 401.15 and .7854, into two equal 
PartSy and one of thofe Parts will reach from i to 
22.6| the Diameter fought. 






Tnhbm 
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~ f^tMm-ii. Havingfthe Area, to Sbd th« Qrcam. 
fcrcDce. 

\ 
If ifae Ares of i Circle be i, the Sqosre of tli« 
Circnmfereiin wHI be I't.^SS^. Tinttfott, 

At, Sq. Cirearof. Area. 

Al I : 12:566^7 : i 40t.is 

♦01 '5 

618318; ' 
ias6637 
ias«37 
50165480 



5O40;59yj2jSo(!ro.g99O Ro«. 




J4i9«9)i4i9«S 
1*77901 



1419989)14131450 
1 2779901 



By Scafi and Compajfts. 

Dtvtde the Space between 401.15 and .o7958,ap- 
M (fee L)iie> iDIo two eqntt Panti one of tbofe 
part) m\\\ retch from 1 w 71, Uw OrciimfereUGb 
ftaibi, 

PrtWat 
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Probkm 12. Having the Area^ to find the Side of a 
Square infcribed. 

If the Area of a Circle be i, the Area of a Square 
infcribed within that Circle will be •6366* There* 
fore. 

As I : 401. ic : : •,6t66 
.6366 

240690 
240690 

240690 



• • • • • 



255.372090(1.598 Rooti which it the Side of 
1 [the Square fought. 




309)3037 
2781 

3188)25620 
25504 



I I 690 



The fame Reafoa may be given for the lad Pro- 
portion, that wai given before for the Proportion of 
Circles to the Squares of their Diameters and Circum- 
ferences ; for not only the Squares of the Diameters 
and Circumferences are in Proportion ro the Circled 
they belong to, bat alfo all Figures infcribed or cir- 
cumfcribed, have the Squares of their like Sides j>ro« 
portioned to the Squares they are infcribed in, or cir- 
cumfcribed abont; and alfo to the Figures themfelves : 
The Square of any Side of one Figure is to the .Area of 

thu 
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tliAC i^gurei at tlie Square of the like Side of inotbcr 
fimilar Figare is to the Area thereof; asyoa may find 
proved at large in EucHd^ Sturmhu, Matbifis, Bmukata^ 
and other Authors; hot will be too largeto infert ia 
this Place. 

By Scak and Qompajfes. 

Extend the Compafles from i to 401.1 5» that Ex< 
tent will reach from .6366 to 255.37 ; the half Space 
between that aod 1 is at 15 .981 the Side of the Square. 

Problem 1 3. Having the Side of a Sqaarci to find 
the Diameter of the circumfcribing Circle. 

If the Side of a Sqoare be i, the Diameter of a 
Circle that will circumfcribe that Square^ wilt be 
1.4142; Therefore, 



As I : 1.4142 : : 
15.98 


15.98 


113136 
127278 
70710 
14142 





22.598916 the Diameter fonght. 
By Scale and Compajfes. 

Extend the Compafies from 1 to 1.4142, and that 
E^ent will reach from 15.98 to 22.69 the Diameter 
A)oght« 



Proble» 
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Pnilm 14. Having the Side;^ef a; $qaare» to tfiad 
che DiamcUr of a Circle eqoah 

Iftbe^ifie^f a Sqaare be i* %he DUaneiec of a 
Circle equal ihereaata will |^e i ; 1 28. Tjierfl(»re» 
SideDiam. Side of a Square. 



As 2 : 1.128 : : 20.0291 

.1*128 



160^328 
4OQ582 
2001291 
200291 



22.$928248,OiMt(;ter. 

By S^ale and Compaffes. 

'Extend the Compares from i to 1. 128; that Ex- 
tent will reach from 20.0291 (the Side of the Sqaare 
given) to 22.6» the Diameter of the Circle foaght. 

Problem I c. Having the Side of a Square> to find 
the Circomferenoe of a drcorofcribing Figure. 

If the Side of a Square be i , the Circumference of 
8 Circle that will cncompaTs that Square will be 
4.443* Therefore, 

Side Sq. Circom. Side Sq^ 
As I : 4.443 : : 15*98 

35544 
59987 

22215 
4443 

70.99914 the Circumference. 

By Scale and Compajfss. 

Extend the CompafTes from i to 4*443 > ^^^^ Extent 
will reach from ic. 98 to 71, the Circumference. 

ProUem 



Probkm i6. Having the Side of a Square^ tp find 
the Circumference of a Circle that will be eqaal 
thereunto. 



If the SMe of a 6q«ttre be i, the Cfrcumfefence 
of a. Circle that will be e^aal thereunto^ (hall fo 
3.545. Then, 5; 



iooi^5y 
801^64 



I . 



7 i.opj 1 59f the Circumference. 

By SiokMi.CqmpaJfiS. 

• - - 

Extend the CorapaiTes from 1 to 3.545, that* Extent 
will reach from ao.<)^i rto 7if the .vircumfereDqs 
fought. 

In feveral of the foregoing Problems, where the 
Diameter atld Circumference are required, the Anfwert 
are not exa£ily the fame as the Diametec^nd Circum- 
ference of the given Circle, but d$t jToni^imes too 
muchy .iind:fpm^t§iqiet;t90 iit^ as in the two lafl 
Problems, where the Anfwers in each ihould be 71^ 
the one being too much, and the other t^o little. The 
Reafon of this isr the fmall Defed that happens to be 
in |he JD^imal Fraftipns, they being fometimes too 
great, and fometimes too little ; yet the Defeat is fo 
fmall, that it is necdlefs to calculate them to more 
Exaf^ned. 



L §X. 
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§ X. Cy tf Semicircle. -^^ 

'T^O find the Area of the Semicifde, this u 



7"^ R U.L E. 



t • 



Maltiply the fourth Part of the CircoipfereQce* of 
the whole Circle (that is, half the Arch Line} by the 
Sesnidiaineter, the Prodo6t'ii the Area. 

Let ABC be a Semi- 
circle, wbofe Diame* 
ter 22^6, and the half 
Circamference,or A rck 
Line, ACB| is 35*5t 
p the Half thereof is 
- 1 775, which moltipljr 

by the Scmidiameter 1 1 .3, and the Prodoa is 200.575^ 
the Area of, the Semicircle. . 

i'7,75 the half Arch Line. , 
11.3 theSeraidiaroeter. 




* •» 



5325 
'775 
^77S 



200.575 the Ariea of the Semicircle.- 

By Scale and Cempajfes. 

Extend the CoropaiTes from 1 to 11. 3 ; that Extent 
ivill reach from 17.75 co 200.575, the Area. 

If only the Diameter of the Semicfrcle be . given, 
you may fay, by the Ruli of fbrei^ 

As I is to .39271 fo is the Square of the Diameter 
to the Area. 



.•:* 
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By Scale and Compajfes. 

Extend the Compafles from i to the Diameter 21.61 
that. Extent turned twice from .3927, will reach» at 
'the laft, to 200.57$. 

« 

§ XL Of a QjU A D R A N T. 

To find tbf Area of a Qaadrant, or foarth Part 
of a Circle, this is 

nt RULE. 

Multiply half the Arch Line of the Quadrant (that 
is, the eighth Part of the Circumference of the whbb 
Circle), by the Semidiameter, and the Produd is the 
Area of the Qoadranr. 

Let ABC be a Quadrant, or 
fourth Pare of a Circle, whofe 
Radius, or Semtdiameter, is 1 1 . 5 , 
and the half Arch Line 8 875 ; 
thefe multiplied together, the 
Product is 10a 2875 ^*^' ^^^ 
Area. 

Th^fe are the Rules and Ways commonly given for 
finding the Area of a Semicircle and Quadrant; but, 
I think, it is as good a Way, to find the Area of the 
whole Circle, and then ta|ce half that Area for the 
Semicircle, and a fourth Part for the Quadrant. 

Before I proceed to (hew how to ([nd the Area of the 
Sedor, and Segment of a Circle, I (ball (hew how to 
find the Length of the Arch Line, both Geometrically 
And jfritbmitkallj. 

h z 7o 
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7o find the tingtb of the Arch Line Geome- 

tfUaltf. 

Dividie tbi^ Chwd Line AB intp^foar equal I^irti, 
and fet one of thefe Parts from B to C, ancf draw a 
Line from C to three of thofe Pans at D, fo (hall 
CD be eqoal to- half the Arch Line ACB. 




To find the Length of tie Arch Line Aritb- 

medically. 

Moltiply the Chord of half the Segment AC or CB 
by 8, and from the Pioda^ fabtradt the Chord of the 
whole Segment AB| and divide the Remainder by 32 
tbe,Quoiient is the Arch Line ACB foaght. 




19.8 AC 
8 



34-4 AB 



'^mm 



3)»H 



Arch Line 41,333 



Jaoibtr 
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Another Way. 

From the doable Chord of half the Segmeot^s Arch^ 
fobtrad the Chord of the Segment, one third Part of 
the Difference added to the double Chord of half the 
Segment*^ Arch, the Sam is the Arch Line of the 
whple Segment. 

Thas, if AC 19 S be doobled, it makes 39.6 ; from 
which, if 70a fubtrafl 34*4» the Remainder is 5.29 
which, divided by 3» the Quotient is i 733 ; thja 
added to 39 6 (the double Chord of the half Segment), 
the Sam is '41. 3 33. So if the Arch' Line ACB was 
ftretched out ttrai^ it would then contain 41 333- 
fuch Pacts ast the Chord Afi comains 34*4 of the like 
Parts. 

Thefe two Rules may very eaiily be proved oat of 
the Table of natural Sine»; thoa^ 

Soppofe (in the former FigurcVthe Arch ACB to» 
contain 120 Degrtes; the nacaralSlne of half, a;/'?, 
of 60 Degrees, is 86602; which, being doubled, is 
h73204, which is the Chord of the whole 120 Degrees, 
that is, AB. Then, to find the Chord of the half 
Arch, <vi^ AC 60 Degrees, the half of it 30 Degrees,, 
the natural Sine thereof is coooo;. which, doubled, 
makes 100000 for the Chord AC; then, according to? 
the firft Rule, multiply- loocoo by 8, the ProduS is^ 
800000; from which fubtraft 173204 (the Chords 
AB), and the Remainder is 626796 ; which divide by 
3, the Quotient is 208932^ which is the Length of 
tne Arch Line ACB, according to the firft Rale« Nov/' 
let 08 examine how near this comes to the trae Quan* 
sity of the Arch p^opofed. If the Radios or Semidla- 
meter of a. Circle be 100000(48 in the Table of Siaes),^ 
then the Circumference will be 628318; and be- 
caufe 1 20 Degrees is- the third Part of the Circle, take* 
the third Part of6233i8, which is 209439, which la 
the true Qoantit/ of the Arch ACB in fuch Parts as 

L 3^ thoi 
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the Semldiameter contains 10000O9 and difFers from 
that before found 907, which is a thing inconfidcr- 
able in ? radical Menfuration, The latter of the fore- 
going Rules agrees exaftly with the former, and 
therefore the DifFerence will be the fame ts above 1 
either of the Roles gives the Quantity of the Arch 
Line too little, and the greater the Arch, the gneatet 
the Error. Jf you know the Degrees that are con* 
tained in the 8egment*s Arth, ami tvoald have the 
Arch Line very exa01y> yoa may reafoil thos by tiia 
Rule of Three : 

As the Circles*s Periphery in Degrees, is to its Pe* 
ripbery in eqoal Parts; fo is the Arch in Degrees 
and decimal Parts, to the fame Arch in equal Parts. 

Suppofe the Circumference of a Circle be 71, and 
foppoie the Arch to contain 5 a Degrees 15 Minmes 
(the Decimal of 1 j Minutes is .25) ; then 4ay» 

Dcg. Parts. Deg. 
As 360 : 71 : : 52.25 

5225 
36575 



3610)37019.75(10.305 fere. 
36. 

1C9^ 

So the 53 Degrees i<5 Minutes will contain 10.30$ 
^of fucb Parts as tht Circomfereliee contains 7 1 . 

V Thus have I (hewed feveral Ways of finding (he 
Meifiire of the Curve Line of any Part of a Circle Very 
near the Truth. The lUtx Thing I (hall f^w, is, 

5 i/ffW 
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» 

How to find the Diameter of a Circle by havings, 
the Chord and verfed Sine vf the Segmenk 
Arithmetically. 

Becanfe the 

Chord A B cuts 

the Ditmecer £C 

at rieht AhgkSy 

therefore Ihe dc- 

xnichord AD, Of 

DB, is a mean 

proportional Line 

fatKwcteo the Fans 

oT the lOiameter 
CO and DE (by 
Euc,6,\%.\i there- 
fore, if yoQ fqaaTe 
the Semicbord 
AD, or Dfi, and 
divide the Square 
by the vericd Siiie CD, iihe Qooticnt wilt be the Part 
of.ihe Diameter wanting ; to which -add the ftivea 
verfed Sine CD, and the Sam is the Diameter fought. ^ 

Example. LctACB.be a Scg^rocnt given, whofe 
Chord AB is 36, and the verfed Sine CD 6; half 36 
is t:8;^hich,iq^ed', liDakes 324; this divided by 6, 
the Quotient is 54; To whrch add 6, the 8ain is 6o| 
the DiameteroTthe Circle CE« 




i^' 



I y half 
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1 8 half the Chord. 
i8 



x8 



6)324 the Square of AD. 

54 the Part wanting DE. 
6 the verfed Sine CD add. 



60 the Diameter CE. 



§ XII. Of the Seffor cf a C 1 k c l b. 

ASeflor of a Circle h comprehended ander tnro 
Radii, or Semidiameterfy which are fappofedi 
not to make one Right Line, and a Pare of the Cir- 
cumference : Whence a SeAor may be either left o& 
greater than a Semicircle. To find the Area or fiis- 
perficial Content thereof, this ia 

ITi^ R U L E. 

Multiply half the Arch Line by the. Semidiaineter;. 
and the Product it the Area. 

Let ADBC be the Se6lor of a Circle given, whofeL- 
Semidiameter AD or BD is 2454 and the Arch L.ine 
ACS (by thefirft Rale, Pag. iiz.) I find to be 45.6;. 
the half thereof, 22.8, being multiplied by 24.5 (the.; 
Semidiameter) the Produ6l Is $58.6; which is the. 
Area of the Sedor ACBD. 



^2. 
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8 



176 
39.2 Sttbtrth 



3)136.8 



45.6 Arch Lint. 

22.8 half. 
24.5 Semidiam. 

1140 



tmmmm 



558.60 the Area. 

Again : Let LMNO be a SeAor greater than a 
.Semkircle» whofe SemidiaoMCer LO or NO is 2o.6» 
and the Line b a eqaal to a fourth Part of the Arch 
Ltne L i MN 21, the Double whereof is 42, eqaal to 
the Arch Line L £ M or M r N; or by the arithmetical 
Role, Pag. 112. the faid Areh is found to be 42.333 ; 
which, mohiplied by 20.6, the Semidiameter^' nakct 
872.0598 for the Area of the Sedcfr LMNO. ' 

See the following Woik. 

20.} 
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80 3 Chord Nr. 4s 33 j 

8 ao.6 



162.4 25399^ 

39.4 Chord MN. 84666 

■ ■ ■ ■ ■ ■ 

3)12.70 872.0598 Ar«a. 

42.33 Arch Line. 

^{^^jH{HJ-^jh^{HjM^ -iJHJtHJHJHJh-ljhHJHJb HJh 

'■ ■>' • 

y 

4 XIII. Of ibe Segment of a Cikclu. 

AS^ment of a Circle is a Part terminated by a 
Right Line lefs than the Diameter, called a 
Cbordt'and by a Part of the Circamference. 

To find the Area of the Seemcnt of a Circle, yoa 
moll, firft, find the Center of the whole Ckcle, and 
draw the two Semiditmeters, thereby completing the 
Seftor, as in the following Figure. Then (by* the 
Jaft Seflion), find the Area of the whole SeAor 
CADfiC, and then* (by Sea. 5.) find the Area of (he 
Triangle ABC, and fobtrad the Area of the Triangle 
oot oftbe Area of the SeAor, the Remainder is the 

Area of the Segment. 

Other- 



^}9^ 
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Otherwife joi 
inay,witlioajt<}e- 
fcribing the Fi- 
gore, find the Se- A4 
midiameteroftbe 
Circle by the •• 
lithmetical Role 
(Ptf^.ii3.)aDdb7 
the trithmeticad 
Role (Pag. 1 1 2.) to find Ae Arch Line ; then moltiply 
half the Arch Line by the Semjdiaineter ; ![o have yoa 
the Area of the SeAor : Then fobtra^ th^oferfed Sine 
from the Semidiameter, the Rejuainc^r is the Perpen* 
dicniar of the Triangle; and moltiplV the hilf Chord 
by the Perpendicntarv the Prodoa is the Area .of ikap 
, Triangle : Then fobtraft the Area of the Triangle 
from tne Area of the Se6lor» and the Remainder it thf 
Area of the Segment. See the Work. 

2)35=:AB - 



17.5 

17.5. - ;.: . 

875 

•75 

9.6)306.25(31.9 

■ 9*6 add. 

1^2 



i ^ » 







v..>%7 



't 



r 






865 41.5 the Diameter of the Circle* 

I 20.75 the Semidiameter. 
\ -9*6 . D£ Sjibtrahend. . ; 

11.15 remains the Perpendicalar EC. 



ii.iS 
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J 1 . 1 5 the Cerpendicnlar BC. 
1 7..; half ibe Chord A£ or BB. 



7805 
i."5 



195.U5 the Area of the Tr{ftO|;!e. ■ 

'3o6<^ theBqaare of '4^. 

9«.l6 -the'Sqiiare of D£ the veifed Sine, 

■-' ' ' -• '' 

The Sa^*^^ I^^^ thereoTis 19 96 the Chord AD. 

8 



■.' I Jt 



159.68 
Sab. 35 the Chord AB. 

3)124.6 



2)41.56 the Arch Line. 

20.78 half. 

20.75 Semidiajiietcr. 



10390 
14546 

Fr»m .43i.]85oArea<if dieSefi. 
Subtrad 195*125 Areft-of the Tri. 

Remains '236,060 Area of the Seg. 






Again : 
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Again : Let MACBM be a Segment greater than a 
Semicircle ; obfervf the former ^Rules in all refpeds, 
as in th« kft £xanTpIe ; only, rnftead of fubtrading 
the Area of the Triangle out of the Area of the Scftor, 
liere yoa mull add it tBereuntOi «m may plainly appear 
i)y thefolivwiRg Figofe. 



51.5 

8 

92.0 
20 



mmmmmmmm 

24 Half Arch Line. 

11.64 Seinidiam. 
.24 




17.1 



4656 ' 1 1 6/}. 

2328 • ' — ^'-i-v 

279.36 Area of tht Scdlor LACBL* 

10.25 half the Bafe MA. 
5.53 the Perpeadicalar LM» 

3075 • 

5125 

5125 



i* > 



56.6825 the Area of the Triangle ALM* 
279.36 the Area of the Sedor add. 

336.0425 tiie-Arcfl of the Segment fottght# 



r, M §xiv. 
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§ XIV. Of Compound Figures. 

» 

MIXED or compoond Figores are fuch as are 
compofed of redilineal and carvilineal Figures 
together. 

To find the Area of fach mixed Figures, you mud 
find the Area of the feveral Figores of which the 
whole compound Figore is compoled, and add all the 
Areas together, and the Sum will be the Area of the 
vvhole compoond Figure. 




162. 7 

16 I 



add. 



32.2 Sum. 

]6.i half, 
34 Diagonal. 

644 
483 



547.4 Area of the 
[Trapezium. 

10.236 half the Arch Line A a B. 
14.83 Semidiameter of the Arch AB. 

30708 
81888 
40944 
10236 

151.7998S ArMoftheSeAor. 



r 



From 
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From 14*83 Semidiameter. 
Subtract 3.4 Verfed Sine. 

^^ • 

11.43 Perpend, of the Triangle. 

9.45 half the Chord AB. 

57 '5 
4572 
10287 



108 0135 the Area oftheTria. fubtrafled from 
1 5 1 •7999 the Area of the Senior. 

43.7864 the Area of the Segment A 4 BA. 



12.19 ^^^^ ^^^ ^^^^ L>°c C c D. 
20.64 Semidiameter. 

"4M 

7314 
24380 



251.6016 the Area of the Senior. 



From 20.64 the Semidiameter. 
Sobtra€l 3.5 Verfed Sine. 

Rema . 17.14 Perpendicular of the Triangle. 

1 1.5 .half the Chord DC\ 

■ * 

8570 
1714 
1714 



Sob. 1 97. 1 1 o Area of the Triangle. 
From 251.602 Area of the Sedor. 

Rem. 54*492 the Area of the Segment C c DC. 
43.786 the Area of the Segment A a BA. 
547.4 the Area of the Trapezium. 

Sum 64c .678 the Area of the Whole. 

M 2 § XV. 



V 
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§ XV. Of an Ellipsis. 

A N F.'iirfis or Oval, is a Figure bounded by i 
-r\ rt-:p.r Curve Line, returning into iifelfi boc 
cr i'3 t^vo Diameters, cutting each oiher in the Center, 
c: c is I'r j.r than the o:her, in which it difFt:rs ffcm 
ir.c Circle. To £nd the Area thereof, this is 



Tht RULE. 



T I u' I '^-ly tbe tr« verfe Diameter by the Corjoga'e^ 
::rj mclcjpl/that Product bj .7854, this laftl'iodutt 
)) the t\m of the Oval. 




ifi\'4 *'' ^ 



it. 6 
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61.6 the traverfe Diameter. 
44.4 the conjugate Diameter. 

2464 
2464 
2464 

2735.04 the Redlangle. 
.7854 the Area of Unity, 



1094016 
1367520 
2188032 
1914528 

2148 IC0416 the Area of the Otral. 

Demptifiratiott, If you circumfcribe any Elltpfis 
with a Circle, and fuppofe an infioite Number o£ 
Chord Lines drawn therein, all parallel to the coi ju- 
gate Diameter, as thefe in the following Figure ; theor 
it will be, 

As DA, the Diameter of the Circle, is to N n, the, 
conjugate Diameter of the Ellipfis; fo is B a B, any 
Chord in the Circki to b a b, its refpeftive Ordinate: 
in the Ellipds. 



For, according to the Property of the Cirjcb, 

it is 1 1 a S X T a = D B a. 

by the Property of the Ellipiis, 
D TC : D NC : : a S X T a 
D TC : D NC : : D B a : D 
TC: NC : : B a : b a. 
TC : 2 NC : : 2 B a : 2 b a. 



And 
it is 

1. als 
3, hence 4 

Confq. 



D b a. 
ba. 



5 
That is 161DA:N 



B a b' : b a b. 



But the Sam of an jMinite Series of fuch Chords 
as B a b, do conftitat^Rie Area of the Circle. And 
the Sum of the like Vries of their refpedive Ordi- 
natesy as b a b> doccSftitute the Area of the EUipfis : 

M 3. There- 
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Therefore T S : 
N n : : Circle's A- 
rea : the Ellipfis A- 
rca. Bui TS : Na 
:: a TS.-TSxNn; 
whence it foilowt» 

D T S : Circle's 
Area:: TS x Nn: 
Enipfis Area. 



Confequent'y, As i is to .7S54, IbistheRedlaTiglef 
or Produ^, of tnc tranfverfe and conjugate Diameter 
of any EiHpfis to its Area. ' 

Hence it is eafy to conceire, that the Square Root 
of the IhtadnQ. of the tranfverfe and conjugate Dia- 
Aieters win be the Diameter of a Circle equal to the 
EHit>fj8. 

Hence alfo the Segments of an EUipfis, and its cir- 
cumfcribing Circ!ie (Whofe Safes are paralfel to tlie 
conjugate Diameter, and of the fame Height), are in 
Proportbn one to another as therr Bafes are. That is, J 

B a B : b a b : : Area Segment B TB : Area Seg- 
ment b T 8, 

Or, TS : N n : : Area Segmetit BTB : Area Seg- 
ment b T b. 

The Area of every Eilipfis is a mean Proportional 
between the Area of its circumftribing and inftribed 
Circles, 



The 
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The Truth of this 
may eaiiLy be de- 
dacedfrom thelaft; 
for *tis already prov- 
ed, that D TS : TS 
xNn::circumfcrib- JS 
ing Circle's Area: 
Eulpfis Area. 

Bat n TS : TS 
X Nn: : TSxNn: 
n Nn% Therefore "•— — •••' 

EUipfis Area : in- 
fcxibed Cii^'i Area 
:T8xNn:DN«. 

ExMm^. JUtTS=:|6, aiHlNnr=i8.4«. 
'fhenbTS±=i296, andn Nii=338.56. 
Then 1 296 X. 7854= 1 017 8784 great Circle's Area-^ 
And33-8.56x.7854=265,905,6^r.leirerCircle'8Areaf 
And 31^X1 8. 4=662.4 X. 7854=520. 24896, which i» 
the Area of the Ellipfis ; then it will be, 

1017.S78 : 520.24896 : : 520.24896 : 
265 905024. 
That is, As the great Circle's Area i» to the Area of 
the Ellipfis, fo is the Area of the Ellipiis to the Area 
of the Icffer Circle. 

From hence it follows, that all Segments of an El- 
lipfis, and its infcribed Circle (whofe Bafes are paral- 
lel to the tranfverfe Diameter, and have the fame 
Height) are in Proportion one to another as the Area 
of the Ellipiis and Circle are. 

That is, as the Area of the Circle is to the Area 
of the Ellipiis, fo is the Segment b N b : to the Seg* 
ment BNfi ; 

Or, Nn : TS : : Area Segment b N B : Area Seg« 
ment BNB. 



§XVI. 
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§ XVI. Of a Parabola. 

A Parabola is a corviHneal Figure, made by the 
Sedion of a Cone, being cat by a Plane paral- 
lel to one of its Si^es. 

Every Parabola is Two-thirds of its circamfcribiog 
Parallelogram ; therefore to find the Area thereot, 
this fa 

Mnlttply the Bafe, or greatell Ordinate, by the 
perpendicular Height* and multiply that Prodod by 
2, and divide the laft Prodo^ by 3, the Quotient will 
be the Area of the Parabola. 




a 



F y y'- / u 



5375 
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53.75 the Ordinate GH. 
39 25 the Perpendicular £F. 



26875 
10750 

48375 

16125 


. . t - • • • >.. 


2109.6875 

2 


3)42^9-3750 


• 



1406.4583 tke Area. 

Demonfl ratten. Let FU, the Semi -ordinate, be di« 
vided inta four equal Parts, or into 8.16, i^c, and 
through the Div>(3on9 dravv Lines, as e f, e f, ^c. 
paral el to the Axis £F. Sappofe alfo £F to be 4. 

Then, I fay, the Parabolic Sphere Eh HF is to the 
ParaUelograni EKFH as 2 to 3 j bat to the Triangle 
BFH as 4 to 3. 

For, firft, g f, g f, g f, ^e. are in contliwal arith- 
mttical Proportion from the Nature of plain Tri- 
angles. 

iiecondly, fe:gc::ge:hc; but b c is the Axf* 
£F=:o } and in the firil Parallel e f rouft be equal to -|» 
in the next e f muft be equal to %, in the third to 5, 
and fo on, in a duplicate arithmetical Progreflion. 

Foref (=4)-gc ( = 1) ::gc(=:i):ch (=|). 
And thefecondef (=4) : eg ( — 2) : : eg (=2) : e K 
(=:♦), £sfr. And thus it will be, if rhe Lines Ff, fU 
isfc, be again blfe^led, &c. ad infinitum^ fo that alj 
the Indivifibles of the triliBear Space EK. H h-E will 
be in a duplicate arichmetical Progreflion increafing. 
But the Sum of a Rank of fuch Terms isTubtriple t» 
t Rank of as many equal to the greatell (by Lemma 
3) ; wherefore the whole triliaear Space E K H h E 
is to the Parallelogram as 1 to 3 ; and, coofeqoently^ 
the remaining parabolic Space mull be to it as a to 3 < 

which was to be proved. 

J ' Aad 
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And (ioce the Triangle FEH is to the Parallelo- 
gram as I to 2, it mud be to the Parabola as i ^- to 2» 
or as 3 to 4 ; which was to be proved. 

Before I proceed to the Menforation of folid Bodies, 
I will lay down fuch Lemmas as will be neceflfary to 
facilitate the Demondration of all fujch SoHds, 

LEMMA I. 

In any Series of equal Numbers (reprefenting Lines 
or other Quantities), as 1, i, i, i, 6fr. or 2, 2, 2, 
2, ^r. or 3, 3, 3, 3, i^£, if one of the Terms be mol- 
tiplied into the Number of Terms, the Prodnft will 
be the Som of all the Terms in the Series. 

LEMMA JL 

If a Series of Numbers, in arithmetical Progref&on» 
begin with a Cypher, and the common DiiFerence b^ 
I, as o, I, 2, 3, ^c. (reprefenting a Series of Lines or 
Roots beginning with a Point) if the laft Term be 
multiplied into the Number of Terms, the Product 
will be double the Sum of all the Series. 

That is, putting L=:the lad Term, Nnthe Num«>' 
ber of Terms, and S==the Sum of all the Series 1 
then will NLz^a S ; confequently, ^ NL=S ; aijs* 
One half of fo many times the greateil Term as there 
are Numbers of Terms in the Series. 

Thus \ Q+' + ^ + ^ + ^='Q^^ ^ Sttm=:|NL, 
V 4+4+4+4+4=2o=NL. 

LEMMA IIL 

If a Series of Squares, whofe Sides or Roots are in 
arithmetical Progrefiion, ^beginning with a Cypher, 
l^€. be infinitely continued, the lad Term being 
multiplied into the Number of Terms* will be triple 

to 
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to the Sum of all the Series; ntix. NLL=:iS : or 1. 
NLL=S. ^ ^ 

That is, the Sum of fuch a Series will be One third 
of the ]a(l or greateft Terra, (o many times repeated 
as there are Numbers of Terms in their Series, 

Jbdances in fquare Numbers. 

* 4 + 4+4 
- Jo+i+4+9 

^ c 164-16+16+16+16- ^^-"*""**"-^'*:^y^ 

From thefe Inftances it is evident, that as the Nam- 
1>er of Terms in the Series do increafe, the Fradion 
or Excefs above 4 does increafe, the faid Excefs always 

being-: ; which, if we fuppofe the Series to be 

6N— 6 

infinitely continued, will quite vanifh, and become 

nothing at all. 

LEMMA IV. 

If a Series of Cubes, whofe Roots are in arithme* 
tical Progreflion, beginning with a Cypher, l^c. (as 
above] l^ infinitely continued, the Sum of all the 
Series will be ^ NLLL=S. 

That is, One fourth of the laft Term fo many 
times repeated as there are Numbers of Terms. 



loflancea 
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Inflances in cube Numbers. 

If o, I, 2, 3, 4, 5,£5fc. be the Roots of the Cabcs, 
5 0+ 1+ 8>f27 _3, ^ . 

l27 + 27 + 27 + 27-^^^-^--*+T*- - 

« I 64+64+64 -|-64 + 64-^*°-^*~^^-^+^^- 
r o + I + 8 + 27+ 64+f25 _,^,_ 

3 I 125 + 125 + 125 + 125 + 125 + 125 ^^^ ^^^ 

From tlicfe Examples rt plainly appears, that at 
the Number of Terms in the Series increafes, tbe 
Frai6UoB «r Eocoefs «bov« i; d€cr«a((BS» the Gxcei* be- 



4- 
I 



mg always— Tj—; which, if we fuppofc the Seriei 

to be infiniiely coAtinued, wiJl become infinitely fmall« 
or nothing. 

LEMMA V. 

If a Series of BiquadrateSf who(e Roots are in arich* 
metical Progrefiion, beginning with a Cypher, ^c, as 
before, be infinitely continued^ the Sum of all the 
Terms. in fuch a Series will be \ NLLLL. 

The Truth of this may be manifeOed by the like 
Frocefs as in the foregoing Lemmas, and fo on for 
higher Powers. 

L E M M A VI. 

The Sum of an infinite Progreffion, whofe greated 
Term is a fquare Number, the other decreafing by odd 
Numbers; *vix, 1, 3, 4, ^c. is in fubfefquialteran 
Proportion of the Sum of the like Number of equal 
Termsi that is^ as 2 to 3. 

Inftances 
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laftanees in Aich Pfogreifiofts^ 



I 9+Q+Q 



9+9+9 

-124-7 

— ?*— J + Ja' 



i6-|-i(;-f i2+7_5o_^^,5 



[6+16+164-16 

f 25; + 24+ti-n6+ 9 ^o,_^_, 
* (25 + 25 + 25 + 25 + 35 TTT— T— fy . , 

t 36+35 + 3^ + g7 + gQ+ti _,^,_. . 
^ l36+36+3&+36+36+'56'"*^''^^'^^*' 

From thefe Examples it plainly appears, that as 
the Number of Terms in the Series increafes, the 
Fraflion or Exc«^ above f decreares ; and if we fup* 
pofe'tbe Series to be infioiteiy continued, that Excefs 
will «]aite f ani(h« and the Sutn of the ififmite Seriea 
will b^ I of fo man/ equal to the greaceft. 
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CHAP. Tf. 

The Menfuration of Solids. 

SO L ID Bodies are fuch as do confift of Leiifffh» 
Breadth, and Tkicknefs ; as Stone, TinnbeTt 
Globes^ Ballets^ l^c. 

§ I. Of a Cube, 

A CUBE is a fquare Solid» comprehended onder 
fix ^ometrical Squares, being in the Fornt'Of 
V. D^e. To find the folid Content, this is 

The R U L E. 

Multiply the Side of the Cabe into itfelf, and that 
ProdoA again by the Side; the ]a(l Produd will be 
the Solidity, or folid Content of tke Cube. 



«7S 
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30625^ 

'7-5 

> ■ 

1-53125. 

«14375 
3062^ 




&tS9 375 ^ folidh Content of the Cabe. 

# 

Sappofe ABCDEFG a cobical Piece of Stone or 
Woody each Side thereof being IT-Inches and an half; 
noltiply 17.5 by 17.5, and the Pirodadl is 306.25 ; 
which being multiplied by 17.5, the lail Produd is 
5359.3759 which is'5359 folid Inches and 375 Parts. 
Tb rcdace the folid Inches to Feet, divide by 1728 
fbecaiUefamaBy cubical Inches is a Foot), and the 
iMid Feet in the Cube will be 3^ and 175 cubical 
Iiicfaea remain. 



By Scale and Compajfes. 

Extend the CompaiTes from 1 to 17.5 $ that Extent 
turned over twice from 17^ will reach to 53599 the 
folid Content in Inches. Then extend the CompafTes 
from 1728 to I ; that Extent, turned the fame Way 
fiom 5359i will reach ta 3.1 Feet. 



IT t 
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jj ^ /)<';;. c tjj'.ratic n. Ifrhe Square ABC D 

be conctl- < c'J :o be moved down the 
Phne ADEF, always rcmaioing pa- 
i;:lJel to ii'd". theje will be generated, 






I 



.i=.« 



\/ *^^ ^"^^ ^ ;••' 'tion, a Solid, having 
X — ^ * p fix Plar.ef, the l^vo cppofitc uhereo? 

\vi!I be tqual and parallel to each 
Other ; \tbencc it i' called a Parallclopipedon, or fquare 
Prifm. And if the Piano ADEF be a Square equal to 
the penetrating Plane ABCD, ;hen will the generated 
Solid be a Cube. From bcnce fuch Solids may be con« 
ccived to be conilituted ofsn infinite Series of eqail 
Squares, each equal to the Squ?.re AfiCD; and A£ or 
J)F will be the Number of rcrms. Therefore, if the 
Area of ABCD be multiplied into the Number of 
Terms AE, t'ne Product is the Sum of all the Series, 
{f-ir Lemma I.) and, confcquently, the Solidity of the 
I'arallelbpipedon or Cube. Or, if the Bafe 'ABCD* 
hein^ divided into little fquare Areas, be multiplied 
in^o (he Height A£, divided by a like Meafare for 
Length, after this Way you may conceive as many 
Iclc Cubes to be ^enersted in the whofe Solid, a&i» 
the Nunilcr of the little Areas of the Bafe multiplied 
by the Narr.bcr of Divifions the Side AE contains. 
Thus, if the Side of the Bafe AB be 3, that multi- 
plied into itfclf is 9, which ^s the Area of the fquare- 
Bafe ABCDi then, \i AE be likewife 3, multiply 9 
by 3, and the ProdudI is 27 ; and fo many little Cubes 
\\ill this Solid be cut into, if you conceive it to be cut 
as the Lines di^e^. 

From this Demon ft rat ion it is very plain, tbat, if 
you multiply the Area of the Bafe of any ParaHelopi- 
pedon into its Length or Height, that Produdt will bt 
the folid Content of fuch a Solid. 



s". 
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§ II. Of a Parallelopipedon. 

L£ T ABCDEFG be a Parallelopipedon, or fqutre 
Prifm, reprefenting a fquare Piece of Timber 
or Stone, each Side of its fquare Bafe ABCD btiog 21 
Inches^ and its Length A£ 15 Peec. 




i^Vhot 



Firft, then, multiply 21 by ai, the Produdl 11.441^ 

th^Area of the Bafe in Inches; which nuihipiied by 

rSo, the Length in loches, aod the Produflis 793^o» 

the foiid Content in Inches. Divide the lad Proda^l 

by 1728, and the Quotient is-45,c>» that is,^ 4^ foIid 

Feet and 9 Tenths of a Foot. Or thus : Moltiplf 

441 by 15 Feet, aod the Produfl is 6615; divid^ 

this by 144, ^d the Qaotient is.45.9; the fsune as^ 

before. ^ 

■ ■ -r 

Or thus, by molti plying Feet and Inches. 



Multiply I Foot 9 Inches by i Foot 9 Inches, and 
the ProduA is 3 Feet o Inches 9 Parts ; this multi- 
plied again by 15 Feet, gives 45 Feet 11 Inches 3. 
Parts, that is, 45 Feet and \\ of a Foot and -^ of 

See the Work of all thefe. 
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21 441 F. I. 

^l 15 1— Q 

21 2205 . 

42 441 1—9 

1—3—9 



441 144)6615(459 

180 



3—0—9 

— T ^'^ '^ 

35280 1350 ■ 

441 — 4 J — 0—0 

. ^ • .54 7—6 

1728)79380(45.9 3^9 

6912 . 

r 45— » 1—3 

10260 

8640 



16200 

>55S» 



648 



By Scale and Composes. 

Extend the CompafTes from 12 to 21, and that Ex- 
tent will reach to qear 46 Feet, being twice taroed 
over from 15 Feet ; To the folid Content is almofl 46 

If the Bafeof the fquared Sclid be not ao exaA 
Square, but in Form of a redlsngle Parallj^logram^ 
the^ Way of meafuring i,t is much the fame ; for, 
firft, yoo muft find the Area of the Bafe by multi- 
plying the Breadth by the Depth ; and then multi- 
ply tliat Area by the Length of the Piece^ as before. 
Jhus, 



If 
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If a Piece of Timber be 25 Inches broad, pinche* 
deep, and 25 Feet l«pg« how ina«y fglid Feet are 
contained therein ? 



.25 

9 

1 1 f 


F. I. 

0-9 


**5 

V 1 t f* 


I 6—9 

25 


1 1 Z^ 

450 


25—0—0 


43* 


1 2 — 6 — 
I — — 6 
0—6 — 3 


1305 
1296 


39—0—9 


9 


Anfwer 39 Feet, 



By Scale and Compajfes. 

Fird, find a mean geometrical Proportion between 
the Breadth and the Depih ; which to do upon the 
Line of Numbers, 3FO0 mufl divide the Space upon 
the Line, between the Breadth and Depth, into two 
equal Parts; that middb Point will be the mean Pro- 
portional fought: Thus the middle Point between 25 
and 9 is at 1 c ; fo is 15a mean Proportional between 
9 and. 25, for 9 : 15 : : 15 : 25 ; fo a Piece of 
Timber of 15 Inches fquare is equal to a Piece 25 
Inches broad and 9 Inches deep. So then, if )ou ex- 
tend the Compafles from 1 2 to j 5, that Extent, turned 
twice over from 25 Feet, the Length, will reach to 
39 Feet, the Con ent. 



hUU 
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§ III. 0/ a Triangular P r i s Mv 

APrifm it a Solid containeil giider f«*eral Plann^ 
and having in Bares like, eqna), and parallel. 
Tbe folid Cnntent of a Prifm (whether rrfangalar or 
nultangjlar) i« foand by mdltiplyiog the Areaof tbe 
Bare inio the- Length' or Height, and-thc ProdaEt U- 
ifce folid Cootenc. 

'^ Z: Let ABCDEF he a tTiaDguIa* - 

Prifm, each Side of the Bale be- 
ing I ;.6 Inches, the PerpeadJcn- 
lar thereof Ca it i$-y iBchet^ 
and the Length of iWSoUd 19.^ 
Feet. 

Multiply the Pe/peadicalar of' 
the Triangle 13 j 1 hj half thr 
Side 7.8, and the ProduA 11 
105.378, the Area of iheBafe;. 
which mnUiply by the Length 
i9.;,andthePioduflijzo;4.87i;~ 
which divide by 1-44, and the 
Quotient it 14.27 Feetfiri, tb« 
foiid CoBtBDt. 

iJSi i4+)TOS4.»7(M.sr 



/ 



i 



6.4 

S7' 
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By Scale and Compajfes, 

Firft; find a mean Proportional between the Per* 
pendicular and Half-fide (as btfore taught], by cK- 
Tiding the Space upon the Line, between 13.51 and 
7 8 into two equal Parts ; fo Oiall you find :he middle 
Point between them to be at 10 26, which is the mean 
Proportional fought: By this means the triangolar So- 
lid is brought to a fquare one,, each Side being lo 2& 
Inches. Then extend the CompaiTes from 12 to 10. 26; 
that Extent, turned twice downwards from 19.5 Feet, 
the Length: will ac laft fall upon 14.27> which is \^ 
Feet and a li:tle above a Quarter. 

Let ABCDEFGHIK reprefent a Prifm, wjiofc Bafcr 
18 a Hexagon, each Side thereof bein^ 16 Inches, and 
the Perpendicular from the Center of the Bafe to the 
Middle of one of the Sides (a b) is I3.r4 Inches, and. 
the Length of the Prifm is 15 Feet ^ the folid CoDtent 
16 required. 

Multiply halftVe Sum of the Sides 48 by 13.84^ 
and the Produdjt is 664 32, the Area of the hexagonal 
Bafe (by § Vlll. p. 86), which multiplied by 1 5 Fefet, 
the Length, the Produd is 9964.8 ; which divided by 
144, the Quotient will be 69,.2 Fect^ the folid Coa^ 
tent required. 









5 -. '^^;^.*^^ri 
■if ^ . . .'M- S •* y ' 
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664 3iAr. lofBife.. 




it J' 

fy Scalt and Compajfes. 

SirR, find a nean Proportional between the Per* 
ftn&KxAit, and half the Sum of the Sidei ; that it, 
divide the Space between 13.84 ind 48, and the mid- 
dle Point win be 1S.77. Then extend the CompafTei 
from 12 to 2S77I that Extent will reach [being 
twice turned oier] from I j; Fecit the Lengtli^ to 69. z 
f ect» the CoateaL. 



.Chap.: 2. THenfuration of SeUds, -i^g 

To fad tbe fapcfioal Content of anjr of the hn- 
ineiiuoiied Solide, joa muft take the Girth of tbe 
Piece, and multiplj' by the Length, and to that Pni- 
AaEL add tbe two Areas of the Barei, the Sam will b* 
- tbe whole fgpeificial Content. Ezimplc of tbe bexa- 
gonal Prifm UA meotioned. TbcSam of tbe Sidet be- 
ing^, aad the Length i-j'-Fect, tbat ii, 1 80 Inchei; 
which multiplied b^ 96, the ProdnA ii 171S0 fqiare 
Inches; to which add twice 664,31, tbe Areai of the 
two.Balcs, tbe Sam » 18608,64, the Area of Jh* 
(Wbole, wbich ii'H9.-2i Fe«. 




1144)^8608.64(129.23 



The fuperficial Content of tbe whole Solid -ii 
439, M Eeet. 

By Scale and Compajfa. 

Extend the Compallei from 144 to i So t that Ex* 
-tent will leach from 96 to 130 Feet. Then, H> fiod 
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to 1 3.84 ; that Extent will reach from 48 to 4.6 Feet; 
add 1 20 Feet, and twice 4.6 Feet, and it naakes 129.2 
Feet, the Aiperficial Content, as before. 

The Demon UratioD of thofe laft Solids will be the 
fame as in the firil SedlioD ) for as in that» lo in rhefe^'' 
the Area of the Bafe is multiplied into the Length to 
find the Content, and tiie . fame i(.cafon is given fi>r 
one as for the other. 



98()S()30S080S030SOSOSOSOS080SOS08()SOt(^^ 

§ IV: 0/ <» P y R A M I D. 

A Pyramid is a folid Figare/ whofe Bafe is a Poly- 
gon, and whofe Sides are plain Triangles, their 
feveral Tops meeting together in one Point. To find 
the folid Content thereof, this ia 

The R U L E. 

Multiply the Area of the Bafe by a third Part of 
the Altitude, or Length ; and the ProduA is the folid 
Content of the Pyramid. 



Let 
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Let A B D be X Tqaait 
Pyrsmid, each Side of ihe 
BarebdngiS 5lDche9 and 
the perpendicular Heigbt 
CD ii ij Feeci Multiply 
tSj by (8.;, md the Pro 
daft 11 341.251 the Area 
of the fiafe in Incheit 
which, nnhiplied 'by c s 
third Part oF the Height, 
andtbeProdnftiii? i z;t 
this divided by 144 the 
Qaodent i* 1 1.88 Feet, the 
Tolid Conteat. 



1480 

2!^ 

342.25 Area of ilie Bare. 
S 

I44]i;ii,>5(ii.g8 Content; 




1^6 , Menfuration of Solids^ Part II. 
By Scale and Cempajfes. 

Extend the CompafTes from \z to 18.5 fnches, that 
Extent, turetd twice over from 5 Peet (a third Part of 
the Height), will fall at laft upon 11.88 Feer^ the 
folid Content. 

To find the fuperficial Content. 

Multiply the ilant Height (or Perpendicular of one 
of the 1 riangle») by half the Perip4iery of the Bafe 
37, and the Prodiki is 6668.88; which divided by 
144, the Quotient is 46.31 Fcec, the fuperficial Con- 
tent of all but the Bafe ; (hen to that add 2.38 Fea, r 
i\\t Bafe, and it makes 48.69 Fe€t^ the whoie foper- 
£cial Content. 

180.24 the flant Height dD. 

■ ' ■ 288 

126168 

54072 542 



432 

844)6668 88(46.31 • 

576 2.38 1105 

— — 1152 
908 48^69 the whole Content. 

864 

432 

m ■ I 
168 
144 



«4 
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By Scale and Compajfes. 

Extend the Coirvpafles from 14410 180.24, that 
Exunt will reach from 37 (O 46 3 1 Feet, the Area of 
the f^'ur Triangles i and extend the CompyfTcs from 
144 to iS.i^i (one Side of ihe Eafe), that Exccnc will 
reach from 18.5 to 2 i%fire: Which ad<Jed to ifie 
other, the Sum 11 48 69, the whole Superficies. 

Demofiftration* Every Pyramid is a third Part of 
the Prifm» that bath the fame Bafe and Height (by 
EhcL 12.7.) 

That is, the folid Content of the P^rratnid A B [> 
(in the laft Figure) is one third Pare of its -circum- 
fcribingPriCm ABEF. 

For tvtry Pyramid that hath a fquare BaTe (fuch 
»s Aa Bb in the Jail Figure) is confli uted of an infi- 
nite Series of Squares, whofe Sides or Roots are con- 
Mnpally increafing in arithmetical Progrefiion, begin* 
Ring at the Vertex^ or Point D, its Bafe Aa \^o being 
the greateft Term, and its perpendicular Height CD 
i» the Number of all the Terms : But the lail Tt-rm 
multiplied into the Number of Term?, the Prodd^ 
'Will be tnple the Sum of all the Series (by. Lc^ in ma 3.) ; 

NLL 
confequently zzS. And S is equal" to the folid 

Conrent of the Pyramid. From hence it will be eafy 
to conceive, that twcry Pyramid is -} of its circum- 
fcribing Prifm (that is, of a Prifm of equal Bafe and 
Altitude), what Form foevtr its Bafe is of; a/x. whe- 
ther it be fquare, triangular, pertargular, is'c* Yoa 
may very eafily prove a triangular Pyramid to be a* 
third Part of a Prifm ofequtl B^fe and Altitude, by 
cutting a triangular Prifm of Cork, and then cut that 
Pnfm into three Pyramids, by cutting diagonally, as I 
have feveral times done^ to faiisfy myfclf and others. 



O 25 Let 



Menfuration of SoUds. Pan II. 
LetABCD be a tiian- 
guUr Pyramid, each Sidt 
of tha Bare beinj; ii.; 
Inchei, and itt pcrpeadi- 
cufir Hcigbc i6 Feeti thfl 
Conient, foiid and Toperft* 
ciil, is nqnired, 

Pirft, Gad ihe Area of 
tlie Safe, by miiliiplyina 
hair ihc Side of ihc Per. 
ycdicular )i!t fall from 
ibe Angle ef the Bafe lo 
the oppofi-e Side t which 
PerpendicaUrwill befonnd 
10 be 18.63) the Half 
thereof ii 9.31, muMplie^ 
by 21 5, the Prodod it 
100.16; lachei, the Am 
ofiheBare. Then, bocanfii 
the AltitLde t6 canDot ex* 
aflly be divided by 3 .there- 
fore I take the third Pan of 
200.16;, which u fA.yt^ 
and msltipty it by 16, and 
the ProdaQ ii 106751 i which divided by (44, tbt 
QootiCDt it 7.41 Feet, the fotid Content. 
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I 9.31 half che Perpend. F. I. Pes. 

21 .5 the Si(fe. . . r Side 166- 



4655 

1862 ' 

j)2od i6j Area Safe. 

. 66.72 a tWrd Parti 
• ,; 6 Height. 



HalfPcrp. 9 4 



40032 
6672 



141 


6 


.7 


2 


Area Bare 148 


8 




4 


S .6 I® 


8 


• 


4 


3)22 3 6 

• 


8 



144)1067.52(7.41 Solid Cont Cone.. 7 5 2 2 
1008 



f9r 
576^ 

•" i^a-' • ■ • ' .!.■■■. ' ; 

144. 

48 ' 

^ Th caftiog this np by Feet and Inches, in dead of 
multiplying by 16, the Height, I break 16 into two* 
fbch Numbers, as, b^ing multiplied together, the 
Prod u6l may be 16 ; vi^. into 4 and 4, and multiply 
firil by one, and then the other i a -third Part of the-' 
lail Produd is the Content. 

By Scale and Compaffes. 

Firfl, find a gftonietricarmerfn PVoportional (as 

before dire£l&d^, by dividing the Spa;^ between f2 1 . ^ : 

.and 0.31 jnto two equal Parts,, and yrqu will find the 

middle Point at I4.i5» which i& the mean Proper- 

tjonal' fought. Then extend the CompalTes from 1 a^o 

O 3, 14.45J, 
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14.1 c, that Extent (turned twice over from 16 Feet) 
will fall at laft upon 22.23 ; a ^>^ ^^^ thereof it 
7 41 Feet, (he Content. 

To find the fuperficial Conteni^ 

Multiply the (lant Heieht (or Perpendicolar of one 
of the Triangles) hy halt the Pbripherr of the Baie» 
and to that Prodnd add the Area of the Bafey the 
Sam is the whole fuperficial Content. 

1 92. 1 Inches, the flaat Height d ]>• 
HalfPeriph. 32.25=121.54- lo^S 

9605 

6195.225 Inches, the Ares of all bst the 
200. 165 Area of the Bafe add. (Safe. 

144)6395.390(44.41 Feet, the whole Contest 

576 

57^ 

595 

S7^ 

»79 
»44 

35 

By Scale and Compiles. 

Extend theComptflei from 144 to 19s. t, thatEs" 
lent will reach from 3».2c (half the Periphery of 
the Bafe} to 43.02 Feet^ the Content of the npper 
Pim. 

AU 
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And exMnd tke CompsiTei from 144 to half the 
FerpeDdiculir9.3i, that Extent will Tcach from Av 
Sidezi.5 to i.jg Feet, the Area of thcBafe) wbicfar 
added ts^ie othery. iftktt ^41 Ptet, tbe Cont«a» 
•f tbe friielK I 



I«tASCDEFGH be» 
TyranM, whofefiare it a He]>> 
Mgon, each Side (hereof beiQ^ 
■ 5 Tnchei, and the Perpendt- 
cnlar of the Heptagon ia 1 ;. ;8 
Jticbei, and the perpendicular 
Height Of lbs Pyramid HI '» 
13.; Peeti ihe Content, Iblid 
Mid faperficial, iireqairad. 

Moltiprr i;.;B.(the Per- 
pendicolar) by ji.j (lidf the 
SumoftheSidesorthe Heptm- 
gon]aiid thcPtoduaii 817.9; ; 
which mQliiplied by 4.;, vix. . 
^ of the Height, and tbe Flo- u I 

dua if 3680.77$.. 




TM' 
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Then divide chis lad Produd hj 1449 and the 
QootifAtis 25.56 Feet, the Content. . 

15. 5 8. the Heptagon V Perpend. ^ 
52.5 the Half-Snm oif the iSides^ 

7790 
3116 
7790 



I17 950. 

4. 5 a third Part pf the J^cigjie; 



.4089750 
5271800 



»44)368o.775o(29.5& Solid Feetw. 
289 



80O' 

72» 



\ ■* 



Soy 
7«» 

877- . ' 

864. 

»i 

By Scale and Compajjis.. 

Pirff, find a geometrical mean Proportional betweeir* 
15.58 and 52.4 (as is before dircded), which yon 
will find to be 28.06; then extend the Compafl*e8 
from 12 to 28.06, that Extent will reach from 4.5-, 
(twice tnrned over} to 25.56 Feet. 



T$^ 



Chap. 9* Menfuralikn cf S^ds. 15 j 
^0 find the fuperfitial Con tint. 

MoUiply the Height taken from the Middle of one 
of the Sides of the Bafe 162.79 Tochea, by the Half- 
Sam of the Sides 3 25 Inches, and the Produ£b 11 
8544.37c ; which divided by 144, the Qaotient is 
59.335 rcety the Content of the upper Part. 

162.75 . I44)S'7-95(S-^ 

52.J 

979 

81375 1155 
32550 

fii37S 3 

144)8544 375(59-335 P«««- ,, 
5.68 Safe add. 

1344 

483 63.0J5 the whok Coatent. 

»35 

By Scale and Compajfes. 

Sxtend the Compafles from 144 to 162.75, thit 
Extent will reach from 52*5 to 59.335 Feet. 

And extend the Compafies from. 144 to 15.58, the 
Perpendicular of the Heptagon, chat Extent will reach 
from 5.25 to 5.68 Feet, the Content of the Safe;, 
which add to the former, the Sum is 650159 the 
whole foperficial Contents 



sv; 
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§ V. 0/ a C Y I. I N D E R. 

A Cylinder ia ■ round Solid, having its Bi<«i clr> 
cutar.iqaal, ind parallel, in Form ofa Rolling- 
Hone uTed in Gardens. To find tbe folJd Cootcat 
thereof, thi» it 

Tit RULE. 

Multiply ihe Area of the Safe by the Length, . iikd 
the Fccduft ii tbe foltd Content. 

Let ABC be s C>lir.der, 

whofe Diameter AB ii ai.f 

Incher, and the Length C D ii 

16 Feeti the folid Content i> 

it leqaired. 

Diameter 
ikei 461.25 { 
v/h cii multiplied by .7S54, >nd 
he Prodna it 363051,5. 
Tnen multiply this :.y 16, and 
theProdaAib j8c8 8164. Di- 
vdethiilaft P.-cdu£t by 144^ 
and the Qaotieot is 40 J4 Ftct, . 
the foltd ConKnt. 



^»-„ — ^''^ 21 5, and it mal 



By Scale and Compares. 

Extend the Compaflet From 13.5410 Z1.5, the Dii* 
meter, that Extent (turned twice over from 16, the 
Length) will at lalt fall upon 40.34, the folid Coa< 
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^0 find the fuperficial Qontent. 

Firft (by Chap. I. Sed. IX. Prob. 2.), find the Cir- 
camferecce of the Bafe 67.54, which multiplied bj 169 
fhe Prodad is 1080.64-; which divided by 12, the 
Quotient is 90.05 Feet, the curve Surface; to which 
add 504 Feetj the Sum of the two Bafes, aod the Sum 
18 95.09 Feet, the whole fuperficial Conteac. 

€7.54 z^y^s 



16 



2 



405*4' " • • i"44)726- 10(5.04 

6754 



12)108064 




add. 



610 
34 



. 90.05. 95.09 

By Scale and Compajfes. 

Extend the Compafies from 12 to 67.54 (the Cir- 
.eu inference), that Extent will reach from 16 (the 
Length) to 91.05 Feet, the curve Surface. 

And extend the Com paifes from 12 to 21.5 (the 
Diameter), that Extent (turned twice from -7854) will 
at lad fall, upon 2.52 Feet» the Area of the Bafe; 
which doul^Ied is 504 ; tht8» added to the curve Sar- 
face, makes 95 09 Feet, the whole fuperficial Con* 
tent. 

Demonflra^on, The folid Content of every Cylinder 
is found, by multiplying the Area of its Bafe into its 
Height, as aforefaid : For evtry rifiht Cylinder is 
only a round Prifro, being conftitated of an infinite 
Series of equal Circles; that of its Bafe, or End, be- 
ing one of the Terras, aod its Height CO (in the for- 
sier Figure) is the Number of ail the Terms, There- 
fore the Area of its Bafe AB, betug maltipiied Into 

CD, 
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CO, will be iti Solidity (by Lemma I.) Let D:s 
AB, HriCD. 

Then .78$4 DD x Hrsits Solidity. 



tJ^t^t^Jt^t: 



§ VI. Qf^ CowE. 

A Cone if a Solid, having a circalar Ba(e, and 
growing fmaller and fmaller, till it ends in a 
Point which is called the Vertex, and may be nearht 
reprefented by a Sogar-loaf* To find ue SolidiqP 
liiereof, this is 

Ui R U L E. 

. Molciply the Area of the Bafe by a third Part of 
the perpendicular Height, and the Prodad is the folid 
Content. 

Let ABC be a Cone, the 
Diameter of whofe Bafe AB 
is 26.5 Inches, and the Hefght 
of the Cone DC is 16.5 Feet-x 
Firft, fqoare the Diameter 
26.5, and it is 7oa.s5, which 
moltiply by •7854, a«d the 
Frodud is $51.54715; which 
multiply by 5.5, and the Pro- 
dad is 3053.47^15 ; whicAi 
divided by 144, the Qoocient 
is 21.07 y^rf, the -folid Con- 
tent of the Cone. 




26.5 
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26.5 the Diameter. 
16.$ 

1325 
1590 

530 



702.25 the Square^ 
"7.854 



280900 
351125 
56irSeo 

49'S75 



tm 



55* 5417 15 Area of the Bafe. 

5.5 a third Part of the Height. 



275770 
275770 



144)3033.4710(21.06 Feiet, the Content* 

'S3 
947 

By Scale and Compajfes. 

Extend the CompaHes from 13.54 to 26.5, the Dia^ 
meter, that Extent turned twice over from 5.5 (a 
third Part of the Height), it will at lad fall upon 
21.06 Feet^ the Content. 

^0 find the fuperficial Content. 

Multiply half the Circumference 41.626 by the 
flam Height AC 198.46, acd the Produd ia 
8261 09596; which divided by 144, the Qiiotienc is 
57.37 ^rP, the curve Surface; to which add the Bafe^ 
the Sum is 6s. 2^ the fuperficial Content. 

P 4i.6;-6 
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41.626 half Circumferooce of the Bafe. 
198.46 the flant Heighu 

249756 
166504 
333008 

374634 
41626 



144)8261.09596(57.37 Feet/ere. . 
' 3.83 the Bafe add. 

1061 

530 61.20 the' whole Content. 

989 



H4)55»-54{3 83 

*>9> 

434 



By Seals and Compajfes. 

Extend^ the CompaiTes from 144 to 19S.46, that 
E)ctchc will reach from 41.626 to 5737 Fte^^ the • 
\curve Surface, 

-And extend the CompafTes from 12 1026.5, ^^® 

' jSjameter ; that Rirtent, turned twice over from .7854* 

' iyill at lail fall upon 3.83 Feet, the Bafe; which 

ad Jed to 57.37» the Sum is 61.2 Feet, the foperficial 

Concent. 

Demonjlration, Every Cone is the Third Part of a 
Cylinder of equal Bafe and Altitude. The Truth of 
this may eaGly bp conceived, by only confidering, 
that a Cone is bat a round Pyramid ; and therefore it 
mull needs have the fame Ratio to its circumfcribing 
Cylindefi as the fquare Pyramid hath to its circum- 
£ fcribing 
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ftribiog ParallelopipedooX «■(*:■ aa 1 ro j-.I^owtvcr, 
to make it yet clearer, let it be fdriher confideTcd, 
That 

Every right Cone is conftltuted of an infinite Series 
ef Circles^ whofe Oiaineiers ilo continually increife 
in ariibmeiical Progreffion, beginning at the Vertex, 
er I'oim C, tbe Area of in B.ilc AB being the greaieft 
Term, and its perpendicular Height DC, the-Nooiber 
of all [be Terras; the:efoie ihe Area of the Circle of 
the Bafe, nuhiplied by a diird Pan of ihe Altitude ' 
DC, will be the Sum of ill t)>e Seiies, equal lo the 
Solidity of the Cone, by Lenimt 111. 

a" The curve Superficies of every right Gone ii-equat 
to half the Reflangle of the Circuoitcieuce ot its Bale 
iolo the Length of itB Side. 
For the curve 




Sideof the Cone: 
Which will ap. 
pear very evi- 
dent, ifyou cut a Piece of Paper In the Form of a 
Seflor of a Circle, as ABC, and bend the Sides AB 
Bi>d AC together, till they meet, and jfou will find it 
10 form a right Cone. ;* 

1 have omitted the Demon flratior^s tourhins! the 
Superficiei of all the foregoirg Solids, becavfe [ 
thought it needlef!,iheybeinp all com pofed of Squires, 
PxallelDgrams, Triangks, Isc. which Figures a.e all 
demoiiliiaied before. AnA U tbe At«a Of all fuch Pi- 
F a gufe» 
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gores as compofe the Solid, be found feverally, zsA 
added together, the Sara will be the fuperficial Con- 
tent of the Solid. 



§ VII. Of the Fruftum of a Pyramid, 

AFruftam of a Pyramid is the remaining Part, 
whenthe Top is cut oiF by a Plane pa^railel tc( 
the Bafe. To find the folid Content thereof, there 
are f«veral Rulei. 

• R U L E I. 

To the Reflangic (or Produ£l) of tht Side* erf the 
two Bafes add the Sum of their Squares ; that Sun, 
being maltiplied into One-third Part of theFraftum-'f 

Height, will give its Solidity, if the Bafes be fquarc. * 

• 

Or thas ; which is the fame in EfFeA : 

Mnltiply the Areas of the two Bafes together, an^ 
to the fquare Root thereof add the two Areas ; that* 
Suniy multiplied by Ofie-third of the Height, givet 
the Solidity of any Fradum, fqudre or multangled. 

RULE IL 

To the Reflangles of the Sides of the two Bafet^ 
add one third Part of the Square of their Difference r 
that Sum, being multiplied into the Height, will 
produce the Solidity, if the Bafes be Squares : Bat if 
they be triangular or multangular, the faid Redangle 
of the Sides, with the third Part of the Square of 
their Difference, will be the Square of a mean Side ; 
and the fquare Root thereof will be fuch a mean Side 
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■1 will reduce the capfiiag Solid to z Prlfm equil 
thereuQio. 

Example. Let A BCD 
be iheFrultuoi of a fqiare 
Pyramid, [he Side of the 
greater Bale i3 Inche>, and 
the Side of the Ujler 12 
Inches, and the Height (8 
Feeli the Solidity thereof is 
reguifed. 

Firft, mahiply the two 
Sidiii together, 18 6v 12, 
Slid thePradnais 116. ard 
the D.fferent:e of the Sides 
is 6. *iiofe Square is 56, 
s third Part thereof Ji [2, 
whxh added to sib, the 
Sura ii iiS Inchej, the 
Area of a mean Bdfe; 
which mulii.'licd bv 1 8 
Feci, the LL-ngih, the Pto- 
dufl i&4io^; [his divjd'-'d 
by 144, the (iuQtienI is 
1B.5 l-eet, the Content. 

Or, by thefird Rule, thiu: The Sq.sre of 18 » 
314, and the Squjre of 1 1 js 1 44, aM ilie Rr-dang!e . 
of iB by 13 is 216; the Sum of thefe three is 084,- 
which mukipticd by 6, the ProduA is 4104 ; which 
divided by 144, the QiioiieDt is z8.;-Fei:[, (he hac 
at before. 




f 3 



I €z Menfuraiion of Solids. Part 11. 

See the Work, both Ways. 



i8 

12 



6 Diff. 
6 



i8 
18 



12 
12 



2i6 3)36 Square, r 3^4 Sq. 1 4i]» S^ 
12 add — I 144. 

i2aThird. I 216 



228 the Sun. 
1 S the Height. 

1824 
228 

144)4104(28.5 

1224 



684 the Sum. 

6 a 3d of tlie Height. 

144)4104(28^.5 Feet. 

1224 
720 



•• * • 



• . 



By Feet and Inches, thus : 



F. I. 

Mult. 1 6 
by I 



I. 1 

6 

6 



Prod. I 6 3)36q. 

add o I — • 
— '— 12 

Mult. I 7 

by 1 8 Q Height. 

18 o 

9 o 

I 6 

Cont.28 6 



>-^< 



F.I. 
2 3 Sq. of the greater. 
1 6 the Redangle. 
I o Square of tie lefs. ' 



4 9 Trip, of a mean Ar« 
6 o a 3d of the Height. 



28 6 



ti^ 
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fojftd tht fuperficial Cottttnt. 

The Perimettr of ihs fftattr Bale is 71, and tiM ' 
Parinecet of ibc leOef Safe is 4^ i t.AA both tttr Peri. 
neUH togaber, the Sam is 1 zo ; the half theteor it ' 
60 i wliicb nDltlplied b]> 18 PcM, tha Produa h 
loSOi this dividMl by 1 a, t)ie QooticBt » 90'Feeti 
to. which add ths two BiJet a. 25 Fen, xod 1 Foott 
the Sam U 93-35 Betti tha whole faperficitl ComcBt. 



i« 



18 tiwmisht. , 



60 

Again : Let ABC ba 
tbe Fiuflam of a tiian- 
gular Pyramid, each Side 
of the greater Bafe z$ 
Inchea, and eaah Side of 
tbe lefier Bafe 9 Inches, 
and the Length 1; ?eet ; 
the folid Content thereof 
it reqpired. 

Bf the fecond Role, 
. nmltipl)' 35 by 9, and 
th« ProdaA it 12; ; and 
the Difference between 
z; and 9 ii 16, which 
fqaared, makea 256] a 
third Part thereof it 
85.331, Which added to 
2t;, CbeSDD) ig 310.333; 
mud tbii maltiplied by 



90 Feet. 
2 2; the greater Bafe. 
1 the lefler Bafe. 

93. 25 the Sum. 
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433, the Prodaft is 134.374, ^c, which is the Area 
of a mean Bafe ; and that multiplied by i ^ Feet, the 
Length, the Produd is 2015.610 ; which divided by 
144, the Quotient is 13.99 Feet, the Solidity. 

Or thus, by the latter Part of the firfl Rale : Find 
the Area of the greater Bafe, which ybo will find to 
be 270.625> and the Area of the leflrr Bafe will be 
35.073 ; thefe two Areas multiplied together, the 
Product is 9491 630625; the Square Root thereof if 
92.425 ; to which add the two Areas, and the Sum ir 
403.123; which muluplied by a third Part of the 
Lengthy 5» the Produ^ is 2015.615 ; and that^iyided^ 
by 1441 the Quotient is 13.99 Feet, as before. 
See the Working of both. 
25 25 

9 9 



Produfl 225 It) Dift 

96 
16 



3)256 the Square. 

85.333 a third Part; 
22^ add. 

3»o 333 

433 tabular Number^ /. 8^^. 



93C999 
930999 
1 24 1 3 3 2 



J 34. 3 74 189 mean Area*. 
15 Length. 



671.870945 
1343.74189 



144) 2015.6 112835(13.99 Feet. 

1436 

1401 

t ■ m 

105 



2J 



'> > 
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25 9 433 

25 9 8( 

12; 81 Square. 433 

SO 34^^ 

^^— ■— • ■•"■"■"■■■'■'-^ 

625 Square, 35»075 
433 



1875 270.625 

' J 875 35-073- 

2500 ' 

■ 81187J 

270.625 Aret. 1S94375 

13531250 



Si 187 5 



itfite 



9491.630625. 



9491. 63^625 (97.424 
81 



l«7Ji39i. 
1309 

1944)8265 

7776 



19482)48706. 
38964 



> 94845)97422^5. 
^74225 



270.6 
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270.6^5 greater Area. 
97.425 the mean Proportional. 
35.073 the leiTer Area. 



403. 1 24 the Triple of a mean Areas. 
5 a third Part of the Height.. 



144)2015.615(13.99 Fcet^ the Solidit/.. 




105 

In finding the Arei of the triangular Bafe, I niit» 
Itply by 433, becaufe that is the Area of the equila- 
teral Triangle, when the Side thereof is i. A Table 
of the Areas, or Multipliers, for finding the Areas dl 
Polygons, yoo*ll find in p, 89. 

Multiply the Square of the Side hy the tabular Numiet, 
mnd the FroduB is the Area of the Polygon. 

To find the fuperficial Content. 

The Perimeter of the greater Bafe is 75, and th^ 
Perimeter of the leiTer Bate is 27 ; the Sum of botb 
is 102, and the Half Sum is 5! ; which multiplied by 
15 Feet, the Produft is 765 ; which divided by 12, 
the Qnotient is 63.75 ; tb which add the Sum of the 
two Bafes 2.12 Feet, and the Sum is 65.87. Feet, the 
whole fuperficial Content. 

Note, That 51 (hould have been multiplied by the 
flant Height, out the Difference it would make is but 
»q6 of a F6ot> which is inconfiderable. 



Agata 
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Again : Suppofe 
ABCD to be the 
Ffuflam of a Pyra- 
mid, having an o&»- 
gonal Bafe, each Side 
tfaereoftMiogglachei, 
and each Side of the 
lefler Bafe 5 Inches, 
and the Length, or 
Height) 10.; Feett 
the Solidity is re- 

fi J the Tecond Rnle 
nuliiply the greater 
' Side 9 by the lelTer 
Side 5, and the Pro- 
duft i» 4; I then (he 
I>iSerence JKiweea 9 
and s ti A I which A^ 
fquared makes 1-6 ; a 
third Part diereof is 
5.33J3, which added 
to 4;, the Sum is 
50'333J • multiply 
thjshflby the Numberia the Table 4.8284, and the 
ProduA i) 243.0391, the Area of a meao Bafe i 
which roaltiplied by (be Height 10.; Peet, the Pro- 
duA is IC51.8066; then divide tbia laft Produfl by 
144, and the Quotient i* 17.73 Feet, theTolid Con> 




^'Si. 






1 69 M^/uralion . cf ScIhIs. Par t TI 

Malt. 9 Inches. 9 from the grrater Side. 
by 5 Inches. 5 iabcrad the l^tr. 

Prod. 45 4 

.4 

3)i6il^aared« 

5. '33 3 3 a third 'Put^ 
Add 45 

■ ■ ■ ■ < 

fittin 50.3333 the Sq.-of a ineaii>SiA 
4.8284 tabalar NDmber|'^.8 



*^ 



201^133 

402066 

10067 

4026 

243.0292 a mean Area, 
10.5 the Height, 

12151460 
243029a 



t44)«55i;8o|66o(i7.72 

III! 

I0C8 

i" ■ ■ 

1038 
1 008 



300 
288 



12 
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afid the 
Sum is 



To.find4b$ fiiferfifud'Contiu^i 

The Perimeter of the erjsater BaA^1fl<<7^, ' 
Pcrim«t«rt>f tW4dflfef Biffe'^ir 40;»add*tlibrr« 
112; the Half thereof is 56, which malciplied by the 
Height 10.5 Feor, aod^h^l^o^KiArtr^d^; whfchidK 
vided by «2, the Qpotient is 49 F^et; to 'which add 
the San of the twa'fiaCN,^ j;^^ acdxhe^ttm'is $9.55 
Feet, the whole Aiperficiai Confdun 

DM«S/2ni/M»v Frbn th^Riifoe»'<Ieliiffered"'ii»Jthe^ 
I Vtk AJfdiVltlwSeaioM » :tte«w«lof€giifti(piUiki:iU9f^ 
•fiCIy be demonftratMi* 



ABV, to be cot by a Plattt^at" 
a b, parallel to its Bafe^Bf 
and it were re quired tc^ttdsli^ 
Solidity of the FrulHim,-«l#Ml . 
» b AB. Let there-be gi t cn A, 



D=BA, the^Ttlek^f the greater Bafe^ 
d=b «« ti r r S id e o fihe lefler Bafe. 
H:;pCP, tb^erfbndicalar Height* 




Firft, 
"Theniz 

And 



D-d : H : : d ^^^VC by the Figart. 

DD xli±X£=rthe whole Pyramid BVA, 

3 

by ScAion the IVth. 

dd X jVCl=ihc Pyramid a V b cat ofF* 

(JL Theis 
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Hien, in the 2d and 3d Steps, if, infiead of VC, yoB 

d H 
take^— .eqiul to it by the firft Step, it will be, 

DDDH_^j^^ whole Pyramid BVA* 



3D— 3d 

dddH 

j53p=the Pyramid mVh. 

DDDH— dddH ,v^p -. . a, 

-z^the Froftum a b AB. 



VTB. I. 2. 

and u 3. 

4—5^ 3D— 3d 

And by dividing DDD— -ddd by D^-d, and thea 
mnltiplyins; the QuotieDt l^ | H, the iaft Step will , 
be red^ccflTto DD^t-Dd+dd : x | Hrfthe Prnftim 
a b A B ; which, in Words, is thtts ? 

To the ReAangle of the Sides of the two Bafesadd 
the Sum of theiJ' Squai-es ; that Sum being multiplied 
into One-third of the Fruftam's Height, will give ita 
Solidity ; which is the fame a< the £rl^ Rule of thif 
6c£tion« 

See the Work of the Diviiion. 

D— d) DDD— <}dd (DD+Dd+dd 
DDD— DDd 



DDd..^dd 
DDd— Ddd 

Ddd— ddd 
Ddd— ddd 

P 9 



Thi' 
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The fame Reafon will hold good for all FraftiKns 
of Pyramids or Cones, whether the Bafe be triangular 
or muhangahr, becaufe the Squares of the Sides of 
any Figore, or the Squares of the Diameters of Circles^ 
•re proportional to the Area ; which proves the latter 
Fart of the faid firft Rule. 



Again, to prove the ieeond Rale. 



Sup pofe 
then 



t 

2 — 



4 — 3 

5 X HI6I 



x=:D— d. And F=the Fruftumi 
DD+Dd+dd =if by the laft. 

xx=iDD— iDd-t-dd. 

3D<J=f^~xx. 



H 



Dd=T7= i XX. 



OrDd +|xx=:-g 
Dd+ixx:xH=F, the Froftom ah A b. 



Which, in Words, is thus : 

To the ReAangle of the Sides of the two Bafes add 
one third Part of the Square of the Difference of the 
faid Sides, and multiply the Sum of the Height of the 
FruHum, the Product is the Solidity of the fruftom. 

The fuperficial Contents of Fruftums (all but the 
Bafes) are compofed of Trapeziums, fo many as the 
Fruflum has Sides. As the fquare Fruflum ^bAB, in 
the lad Figure is compofed of four Trapeziums, having 
the two upper, and alfo the two lower Angles equal ; 
if therefore the Trapezium ahAB be cut in two by the 
Line CP, and the two Pieces laid together, the Line 
bB upon the Line aA, the narrow End of.the.oae 
to the broad End of the other, it will form a right- 
angled Pafallelogram, as is plain by Ae Figure aAi« 

0^2 nexedi 
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9% lU C h • ^«3tpd ; . tlie ParalJelogra* 

^j"^'"' / Y A I>CEP being equal , to ihe 

\ Trapeziom. «Mb ; bccanfe 

\ the Side 'Da is equal to f B|. 

\ ard E^ is equal to.t^C. 

\ TherefoiT, to find the i^ea 

\ of the Trapezium, add half 

^ Jl ^ B the Side ab to half the Sida 

AB, and it makes DC or 
IP; which multiplied by the Height PC, the Prodoa 
is the Area of the Parallelogram DCEP, equal, to 
the Trapezium ^MB; then, if that be multiplied -by 
the Number of Trapeziums, ihe Prodn^ will be the 
fuperfici&l Content of the Frdihim, wanting the Bafes. 
Or, if the whole Perimeter, of tbergreater Baie,be 
added to the Perimeter of the4eirer.Bafe, and half the 
€um multiplied by the Height^ the Product wiU be the 
fuperficial Content of all the Trapeziums at once. 

Ncte, Tl^at half ithe Sam «f the Pcrioieiiers ^fhoidd 

be multiplied by the flant.^eight, -up ihe- Middle of 

'Onejof the Trapeziums ; but fo the<foregoing Exa«D- 

ples I have multiplied by the perpendicular Heightj^ 

becaufe the Difference i6 x^iy. inconfiderable. 



** 



j^^^gt^^^f^^^^^^'&^jt^KCHM^^ill^ 



' $ Tf !I. Of the Fr^um 6f a "Co n-e.^ 

ll"Fj:tl(|am.of a Cqne, .. is itvat ?art. which remaiiiis 
it\ when tjie top.Eivl is ^ut:,ofF ^/^a?PJUne .{MgcaUel 
to th^ Baife. To-fipd the. ^lidlConteni, the Aulcs'.are 
^|:he faflte in.Effisflas for .U^e Fi;uilam of ^i^yomid. 

To the. RraMigleiof the . Dwni^tcr of thetMcoffiafet 
.^d the Squafei of fhe faid Pimctcrsi 4i|d mtitirply 

che 



Chap. 2. - MenfuratioH of Solids. \tJi 

the Sam by .ji^^, the Prodaa «il] b« the Tripte'of 
a mean Area; wbicb.moldptied bj -J of the perpea* 
-dicaUr Height, that ProdoQ will be the folid Con* 

tCDt. 

Or thai : lta\(\p\f the Areas of the greater and 
lefler Bifet logeiber, and out of ihe Prodaa extrad 
At Squtre Root, -ftnd add the two Areai and fi^aare 
Root together, and mahipl/ ihe Sam by ont-thtrd 
of the perpendicular Height, the ProduS it the foKd 
CoBtent. 

RULE H. ■ 

Tath* Redaagje of the greater and Iciler OianH- 
ten, add one-third Part of the Square of the Difie- 
sence, and multiply the Sam by ■78S4, the Prodjfl ia- 
a mean Area ; which multiplied by the perpendicular' 
Height, the Prodofl 19 the bolidity. 



Exampk. Let ABCD> 
b« the Pruanm of a. 
Cone, whbfc greater Di- 
ameter CD is-i 8 [Qches, 
and the lefler Diameter 
AB 9 iochet, and the- 
Length 14-1; Peer, the 
folid Content ii re-- 
quired. 

Molttply iS by 9^ 
and the Prodafi is ibz, 
and the Difference be- 
tween 1!^ and 9 U 9, 
whafe Square is 81 ; a 
third Part is 67, which 
add to i6z, the Sum^^'l 
is 189 i this multi- 
tdied by .77^4, the 
Produft ia 148.44; 
which divided by J44, 
the Q^ticnt i* 




9*i. 



Reff. 
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^cetrtiie Arta of a neio Biie; mhkii malriplledrliy 
J4.^5 EMt^tthe Heigiit,{ihe<Fffodiia is 44.6775 «Fett| 
. <$hc (olid &Hit«iit. 

The Sqsare/of »8 (the gieatsr JNaneler) is fa4» 
Md Che Si^flajre «f 9 (the Itfler Dianut r) is -8 1 , ^«md 
..the Rc&iDgle, or the Vittdja^of iSAvy 9, is 162 ;^ 
Sam of thefe three is 567, which multiplied by .78$'4t 
the Product is 445 3218 ; which ditided by 144, the 
Qaotient is 3.09 Feet, fbe.triple;Area of a mean Bafe; 
this multiplied by 4.75 Feet (a third Part of the 
jMcijht), and the Prodad is 1 4^6775 'Feet, tbe^oii- 
-jijity, tk^ fume Hi htfore. 



18 
J 

162 

Add 27 



See the Work. 

18 from 
9 fubtr. 

9-Rem. 
9 



Sum 129 3)81 Square. 



•7854 
189 

■ ■pi i n ■ 
70686 
•6283.2 

7«54 



144)148.4406(1.0} 
27 a Third. 144 



Height 14.25 Feet- 
Area Bafe 1.03 Feet. 



444 
43 « 



427s 
»4»5<> 

Solid Cottent 14.6775 Feft* 



i» 



324 



J14 tlie Sqnire of iS. 
"Si tbe SqaSTftoTg. 




Tke SoUditjr 146775 

Tfljfiw/ the fuperficial Content. 

'By Chip. I. Bt&. IX. Problem 3. jroa mill God (he 
Circamferaoce of the greater Bafe to be {C6.5488, ud 
ofthelefltrBafe 18.2744: the Som of boiik 1184.8231; 
the Hilfftaiii4t.4ii6i which moltiplied by 14.15 
Feet, M& ike Prodoa it 604.36, (Je. njhich difided 
by 13, ifce <^otieDt it jo-io Feet, the car*e Sur- 
face t tO'WMP-add tfcc Sun -ol th e , w o fiftfct. 311 
Feet, the Sam is 51.75 Feet, the whole fupuficitl 
Content. 



tDE^ 



17$ MenfHT(Ui$n of Solids. Fait li» 

§ IX. ^0 meafure the Frujlum of a reSiangki 
Pyramid, called a Prismojd^ wbofi 
. Bafes an parallel ouo to another y but dif^ 
proportional. 

Tbi R U I. E. 

TO the greatell Length add half the Tefler Lengtk^. 
and multiply the Sam by the Breadth of thr 
greater Bafe, and referve the Prod a^. 

Then,, to the lefler Length, add half the greater 
Length, and multiply the Sum by the Breadth or the- 
leiTer Bafe, and add this Prodad to the other Pro- 
du£l referved, and multiply that Sum by a third Part 
of the Height, and the Produdi is the folid Content. 




• - 1. 



^tamfki^ 



^Cbap. 2. 'Menfitrdiuindf:S£ilids. ryy- 

Bxamplt^ Let ABCDBFGH be. a Brifmoid given, 

, the Lepgth of thO:grcaf tr B«ieAB 38: Inches, audits 

..Br£adth.<AQ i>6 loches ; and thdLeagth of: the leffer 

Baf&Efi 18:50 Inches, and its Ereadthi vz inchesr and 

. (hewUeight ^ Feet ; the folid Content it reqairdd. 

To thecgr«ater Length AB 3^, add half EP tho 
Jefler. Length 15, the Sam ia 53; which multiplied 
l>y 16. the :greater Breadth, and the Prodii^. is 848;: 

^which j'c&rye. 

Again^ to £P 30, add half AB 19, and the Suin- 
is 49 ;..^hich mukiplied by 12 (the lefier Breadth 
EG),. the Rrodoa is 588; to- which add 848 (the re« 

,ferved Prodo^), and the Sam is 1436; which roulti* 
plied by 2 (a third Part af the Height), -and she Pro- 

;dQ^ 18.2872 ;, divide ^isProda^ t^y 144, and lh«t 

.jj^otkntu ^9;94 Feqit, ^0 (olid Content. 

3^z=A» ,3or:EF 

^l5i:;iBF ,i;9=:|Aa 

,53 .i2^aa 

S8^. 




2ZSSL ihirdParl ot'thefileighti 



>44yir87a{ 19,94 Feet^ the Cantant^ 




?• 



cH>. 



n 



CO 
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To pro<ve this Rule, L«t us fappofe the Solid cut in- 
to Pieces, fo as to make it capable of being meafured 
by the foregoing Rules ; thus : Let ABCD reprefcot 
the greater Bafe. and EFGH the lefler Safe ; and let 
the Solia be fuppofcd to be cut thro' by the Lines, ac^ 
hd, and ef, gh, from the Top to the Bottom ; fo will 

there be a Parallelopi- 

^ a i_^jg pedoD, having its Bafes 

equal to the le^r Bafe 
EFGH, and its Height 
6 Feet, equal to the 
Height of the Solid : 
Multiply3o (theLength 
of the Bafe by 1 2, the 
Breadth thereoOi and thfe Product is 360; which 
multiplied by the Height 6 Feet, and the Prodad is 
2 1 60. Then there are two Wedge like Pieces, wbofe 
Bafes are ii^EF, and GMcd', if thefe two Pieces be 
laid together, the thick End of one to the thin End 
of the otiier, they will compofe a redangled Para!« 
lelopipedon ; which to meafure, multiply the Length 
of the Bafe 30 by its Breadth z, and the Product j» 
60 ; which multiplied by 6 (the Height), the Produd 
is 360. Then there are two other Wedge like Pieces,, 
whofe Bafes are ^ E ^ G, and/F H b ; thefe two laid 
together will compofe a redangled Paralielopipedoo : 
To meafure this, multiply the Length of the Bafe is 
by the Breadth 4, the Prod ud is 4^ ; which multi- 
plied by 6 (the Height), the Produd is 288. And 
lailly, there are four redangled Pyramids, at each 
Corner one ; which to meafure, multiply the Length 
of one of the Bafes 4 by its Breadth 2, the Produd ifr 
8;. which multiplied by 2 (a third Part of the Height) 
the Produd is 16 ; and that multiplied by 4 (beciufe 
there are four of them), the Produd is 64. Then add 
all thefe together, and the Sum is 2^872, and divide; 
by 144, the Quotient is 19.94 Feet, the fame as bef- 
iore i which ihewa the Rule to be trueu 



Stm 
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Sec the Work. 

" , 30 «* 4 

560 60 48 g 



6 6 6 



X 



2160 360 1S8 16 

5^<^ 4 

;*88 —J. 

^4 64 

144)2872(19.94 Feet« the whole Content. 

1432 
1560 
640 

ST^ find the fuperficial Contents 

Half the Perimeter of the greater Ba(e is 54, and 
iialf the Perimeter of the lefler Bafe is 42, which 
added together, the Snm is 96 ; which multiplied hy 
6 (the Height) y the Prodndt is 576 : Divide this Pro- 
daft by 12» the Quotient is 48 Feet; to which add 
the Som of the two Bafes 6.72 Feet, and the Sara is 
54.72 Feet, the whole fuper£cial Content* 



V 



^# 



tto MafifraAm ^f. SiUdu^ Btfrt ^U 



^0 meafure a Cylii^^dilojd ; that is^ § 
Fruftum qf a Cone, having its Bafts pa* 
ralleL.io eacbioiber^ bu$iunlike. 

TO tbie longeft Diameter of^hc greatcHKife, add 
half the longtft Ditroete^ of the leflef Bafe, and 
multiply* thCiSuin^bjF-the ibtmrft Diamfier'of the 
greater Bide, and rtferve the4Pn>doft. 

Then,i to the longeft Diameter of the ielfer Ba(c» 
•add half- tb#- longeft Diameter of the gftWter Safe, 
and multiply the Sum by the (horteft Dihmeter of 
the lefTer Bafe, and add the Produd of thcfomier re- 
ferved SuiiiiiaBdtha^'SiuawilM>ctfatf'triplt^cjioci«rof 
a mean Diameter i which multiplied by .7^14, and 

diat Prcfdtia mult!- 
plied bf « third Fait 
of the -'Height, the 
Produftis the folid 
Content/ 

Exam.LtthBCD ' 
be a ■ Cylindroid, 
whoivHKmom Bafc 
isanOvalithetraof- 
verfe- Dfax&erer he* 
ing 44 Iiieheff^ and • 
thifr'c«rrjttgate Diar*'- 
metCT ' 14 IiMfes'; 
and-the-' uppBR Baifiir'' 
is- a' Circle; wbofe-' 
Dlatocter • is^ 26} 
Inches ; and the 
Height of the Fruf- 
tum is 9 Feet ; the 
Solidity is required* 
T044 (the greater 
Diamecerofthelow- 
crBafe)addi3(ha1f 

Che 




i^tfp. ^^^ Menfur$Aon of Solids. 1 8 1 

th€ Diamfter of the gi«ater Bafe, the Sam is 57 ; 

'WhkiiniQldplied by 14 (the conjugate Diameter of 

•^die'grcttcer Ba(^ the FrodnA is 798 ; which rtferve. 

Then to 26 (the Diameter of the le/Ter Eafe) add 22 

(half the trarerfe Diametei' of the greater Bafe), and 

the Sam is 48 ; which multiplied by 26 (the Diameter 

•of the lefTer Bafe), the Prodoft is 1 248 ; to which add 

die former referved ProdnA, the Sam is 2046; which 

iniflti^lied bf .78;4, the Produd is 1606.9284; which 

IfrBKijplied by 3 (a third Part of the Height), the Pro- 

^ad is 4920.7852; which divided by 144, the Que- 

.dtot is 33.47 f ttit ihfi folid Content. See the Work. 

44±t:Ct> ^6=AB 

l^^hair At 22^half CQ 

57 SoDK 48 Sam. 

»4sBP 26c: AB 





79^ Prodaft reierveii 1 24^ 

798 add. 



204< 

8184 
10230 
16368 

14322 

• *<< * 

1606.9284 

— = — » 

too 

iii3 



lid 
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This Rule being the fame as that in the laft Sec^ 
ticn, the Proof uf chat may ferve as a fufficient PfOif 
of ihis, if what ha:» b^eD t>ef9re wutt^A be wdU coni- 

^0 find the fuperficial Content. 

To ihe Periphery of the Ellipfis 57.41 , add the Pelf* 
ph*:ry of the Circle .81.68, and the Sum is 179*09$ 
the Half thereof .89.545, multiplied by 9, the Prodo^ 
i^ S05 909 ; which divided by 12, the Quotieot {1 
67.46 Feer, the curve Surface : Then the Area of the 
bUipfis is 3. 36 Feet, and the Area of the Circle U 3*M 
Feet ; both which added to the curve S of face, .th$ Sma 
is 74.2 Feet> the whole fuper&ciai Conteot. 




§ XI. Of a Sphere or Globs* 

ft 

ASphere, or Globe, is a rouod {blid Body, every 
Part of whofe Surface is equally diftant from a 
Point within it, called its Center ; and it may be con- 
ceived to be formed J>y jiie Revolution) of a Semicirdf 
round its Diameter. To find its Solidity, this is 

7^* R U L p. 

1. Multiply the Axis, or Piameter, into the Cir- 
cumference, the Product is the fuperficial Content^ 
which multiplied by \ fi^th Pjirt of tive A^s, the Pro* 
dud is the Solidity. 

2. Or thas; As 21 is .to 11, fo is the Cabe of the 
Axis to the folid Content. 

3. Of, as I is to -52361 fp is the Cobe of the Azit 
to the folid Content^ 
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ampie. Let 

D be a Globe 

; Axis is 20^ 

\Bt then the' 

imf. will be 

\z : Then, 

le firft Rule, 

ply the Cir- 

elrence by the 

I and the 

oft will be 

1.64, which 

te faperficiai 

xntiilTbch^ ; 

a fixth Part thereof, which is 209 44, (becaufe 

la^ fixth Part of 20 cannot be taken), multiply 

fixth Part by 20 (the Axis}, and the Prddu£l is 

1.8, theSolidUy in Inches. Or, if you multiply 

bperficial Content by the Axis, and take a fixth 

€ff the ProduJl, the Aofwer will be the fame. 

Of thaS) by the fecond Rule : 

he Cube of the Axis is 8000 ; which maltipHcd 
I, theProduflts 88000; whicl\ divided by 2-1, 
Quotient is 4190 47, the Solidity. 

Or, by the third Rule,: 

F the Cube of the Axis be multijplled by .4236, 
Produ<5l is 4188.8, the Solidity, the fam^as by 
firftWay. If you divide 4188.8 ^^^i^^fi^^ 
Uicflt is 2.424 Feet. '*;^*^'*T #\ ** 



S«e the Work, j^' ^'V. j^ '^ 
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62.832 
20 

6)1256.640 the fuperficia] Coaltnt. 

209.44 a fixth Part. 
20 



4188.80 the Selldity in Inchts^ 



3-1 2 II : : 8000 

1 1 



2-1)88000(4190.47 the CoBtfAV 



40 
190 

leo 

160 



«5 



: ■52-6 : : 8000 
Soto 



1728)4 1 83. 8000(2.424 Fecti^ the SoIid)lf«t 

4160 
7040 

Netii If the Axis of a Globe be t, the Sotrdilx wil^ 
be .5236 ; and if the Circumference be i» the Solidic|r 
wiii be .016887. 
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By Scale and Compajfes. 

Extend the Compafles frtjm 1 to 20 (the Axis), that 
Extent (turned three times over from .5236), will 2^ 
the laft fall upon 4188.8, the folid Content in Inches ; 
Oft extend the Compaifet from 1728 to 8oco (the 
Cube of the Axis) that Extent will reach from .5235 
to 2.424, the folid Content in Feet. 

Extend the Compafles from i to 20 (the Axis), that 
Extent ' (turned twite over from 3 1416), will at \z2l 
fiB^U upon 1256.64, the fuperficial Content in Inches ; 
>Or, extend the Compafles from 244 to 400 (the 
S^tre of the Axis}^ that Extent will reach from 
3.*i4l6*to 8.72,' the fuperficial Content in Feet. 

Dmonftration, EHry Sphere is e^ual to a Contf, 
wliofe perpendicular Axis is the Radius of the Sphere, 
and its Bafe a Plane equal to all the Surface of it. -' 

For you may conceive the Sphere to confift of io 
infinite Number of Cones^ wboGe Bafes, taken alto- 
gether, compofe the SuTface, land whofe Vercexcs meet 
altogetherin the Center 6f the Sphere : Hence the 
Solidity of the Sphere will be gained, -by' multiplying 
its Surface by | of it* Radius. 

Let the Square* < 
A BCD, the Qua- 
drantCBD,andthe 
right -an gled Tr i • « 
angle ABu, be fup' 
poled all three to 
revolve round the * 
LineBDasan Axis: 
Then wilhhe Square 
generate a Cylinder, 
the Quadrant a He* 

mifpbere, and the ,. . ^, . , 

TriaDska Cone^ all of the fame- Bafe and Altitude. 
• R 3 . 'T^c'* 
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Then the Square of EH (= a FD) =: d PH-f 
□ DH (bat DUnGH). And fincc Circles are as the 
Squares of their Diameters {by EucHJ I2. 2.) the 
Circle made by the RevoIatioB of £H miift be equal 
to both the Circles made by th«t Motion^ of FH w^ 
GH. 

If yoa take the Circle made by the XevoIa|i^ qf 
PH from both, there will remain the Circle miadc by 
the Motion of GH, equal to the Ring defcribed hm the 
Motion of EP. And thus it will always be, wMft* 
ever you draw the Line £H or 1M» &<*• 

Therefore the Aggregate, or Soo, of all the Rii^^ 
made by the Revolution of the £F's, 9iusft 60 Cfn4 
to that of all the Circles made by theMotipft of ttio 
GH'f ; i. /. the Diih-like Solid, formed bf t)ie tp94^ 
ing Rings, will be equal to the Cane^ fotn^ by the 
Revolution of tl^e GH's, which are the Elements of 
the Triangle ABI^; that b, the Difh-like S^H wilt 
be as the Cone, 4 of the circomfcribjog. CylindWi 
and confequently the Hemifphere mud be f- oil tl-: 
Wherefore the Sphere is y of the ciicomfcr thing 
Cj'linder. 

Let the Radius of the Sphere be r=;CD, then tl|B 
Diameter will be 2 r, let the Surface of the Sphere* 
generated by the revolving Semicircle,, be called S, 
and that of the Cylinder, formed by the Revolation of 
2 ACz= 2 r= Diameter, be called f. Wherefore ia 
what was jull row proved, the Expreifion for the Soli- 

dity of the Sphere in this Notation will be ..--.; and 

3 
putting c equal to the Circumference of the Bafei or 

for the Periphery of a great Circle of the Sphere, the 

r e 
curve Surface of <he Cylinder will be 2 r c> alfo -<-. 

will be the Area of a great Circle (by Sea. IX. of 

Chap. I. Prob. 1.) and this multiplied by 21, mak^s 

lie; which is the Solidity of the Cylinder, by SeA. V» 

'Of this Chapter* Now* fiace f was put e^ual to 2 r c= 

the 



Ae Com Smikt of th^ CjUadtr IL (by faliftH 

2 

tutin f fbr 9 r c) will be alfir = d^e Solidlnr of 
Ihc Q^XifL<^tx. Nqw» fii^ce thf Sphere it r; ^ q/ the 

^ SX2 3^ 6 J. 

«r tM Seojrfi^ o( t^ Splicfe i# c^ual to tbe. canrc 
Siv^ of t^f^ CxtindciTf bmt ikc ewe Sorfiice of tht^ 

W1^9cfQc«ii to fiml Ac 4^^ cftKe^Snrijicf of ^kktr 
Sgbfr^^ CyliDd^t 3f«fn omft m^rtiply ihe Oietfieisr 
(= 2 r) by (He CireoiAftxMqi of. % great Cifek oT 
the Sphere, or by tbe Periphery of the Bife. From 

ibif^JKIotfydoii 4Kb J!^ Ibo^ Am of «.(pett Cifde^of 

the Sphere is pki«Iy ^ of 2 r €» the Surface of the- 
$|l^ici:e I thAt is, t)»e^ Sutilim •f tbo Sqoere is Qjad« 
fODlO; or tbe hxt^ of ch^ gr^ateA Circle of it. { 

Wherefore^ to ^ r e,. tbe ceiv^e^p Saxfac# of tlm Cr* 
ijMeri il44 r c, e^nalto the Are|t of both ita Bafen 
700 will have 3 r c; which fliewf yto«^ thAt thq Sor. 
face of the Cylinder (inclading its Cafes) is to the 
SiM^t of the S^iiere as jcto a ; or tha^ the ^g^r^ 
is|oftb<^CMrc^inUcribipg^Py]iader» ia Area as weU^^ 

u Sol4iiqr^ 

Or yon mvy prove the Sphere to be f of she Cylhs* 
der of the fame Bafe and Altitude, by Lemma VI. ' 
aforegoing, thus : 

Let AGE rcprefent the He- 
nifphere, and AIKB half the 
Cylinder; then, if the Semi- 
diameter GH be divided into 
fix equal Parts,andLioesdrawB 
parallel to AB, the Diameter, 
the Sqoares of the Semichords, ab| cd, ef, &<. will 

be 
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Mc a Series of Numbers, whofe greatell Term AH 
h a fquare Number, the other di&iing by odd Nottf* 
bers ; that is, A H i» 36, k 1 5^, g h 3^, e f 27^ cd 
20| a b It : B\it an infinite Series of fnch Nombers 
ktt in Proportion to the infinite Number of Terms 
equal to the greateft as a to 3. And becaufe the He- 
mifphere is compofed of an infinite Number of Circles* 
whofe Diameters are the Chords of the Semidrde; 
and the Half cylinder is compofed of an infinite Nnm* 
ber of Circles, whofe Diameters are all equal to the 
Diameter of the Semicircles AB ; therefore the Hemi- 
^here is in Proportion to the Half-tylinder as 2 to 3,; 
and confeqoentiy the whole Sphere bears the fame* 
Proportion tor the whole Cylinder. 

Vb4t tbi Superficies pf every 'Sphere {or GUU) h epuJ A 
four times the Area rfits greateft Circle^ is thus frovtet :• 

The Solidity of the Sphere is conftitated of ania- 
finite Number of parallel Circles (as is afoirefaid)'! • 
cenfequently the Superficies of the Sphere will be 
compofed ef'the Periphcrier of tbofe-- Circlet ^which- 
cenftitate its 'SoKdity. 

Note^ In the following Demon ftrktion, Qf^fignifiA 
any Circle in general; and^if any two* Letters bd 
joined to it, thus, A B, ^c, then it denotes thd - 
Area of fuch a Circle at ihofe two Lettere rcprefent< 
the Radios.ef.. 



Let 
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Let D:rTS, the Axis of any Sphere ; then,. ar» 
cordlnft CO the Proper^ of a Circle, ic 
win be li [O— Tb^XTb=r a ab ; 
tMti^it ?PXTb-r.gTb=:Qab; 



^lerefetf ^ 
For 



tod 



{ 



H 
5 



QxTl^rrgaT. 

;q AB+ D Tb=iD aT tJILud^ i^. 474- 

DxDTzzDeT. 

DxTCzzgyT. 

Henpe it is evidci^t, that the Series d aT, □ eT, 
OyT, tSc. are in the fame Ratio with Tb, Td, Tf^ 
^; i^Mb in aridimeti^ ProgrefliD* : Wkttice it folr 
lpw%^ Dba4 Ihf 0«T9 t<> t]M» $om o( lOl* the Circlet^ 
Beeipli^eji hetweep^ T ap4' b^ 

A«4 0:ipTs9tk<t Shqi of ail the CircIe*^ Peripheries^ 
^^ttantiL T aa^ 4« {^tf* 

Cmifc^enily^k tbat |he o AT:?the Snm of all the 
Cindoi P^triph^f t,. inoluded between T and C ; that 
¥> OAT^i^lhe SapctSfies oftbe Hemifphere. 

And beetpfe q AC-^ d TC=: d AT» and a AC is 
•foal to dTC V therefore AT ^srz AC. is the 
Superificiet of the Henifphere. 

CanftKjoently, 4 AC will be the Superficiej ol^ 
Ihc whple Sphere. Which was to be proved. 



SfMkMi. 
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ScbcHum* 

From the Method here ufed in proviDg die whole 
Superficies, it will be eafy to find the curve Superficiet 
0f any Proftum, or Pare of a Sphere, that is cat of 
by a Right Line, or Plane ; <z;;ss. fuch at the Fmftom 
aTxn in the laft Scheme, whofe curve Superficies ii 
CaT, as above. Therefore (becaufe oab -f aTb' 
r=aT) it will be ab + Q Tb = the curve Soperr 
ficies of that Fraflum. 

fiuc if the Axis TS, and the Height Tb of the Frof- 
tum, are given, then it will be TS X Tb = d aT, 
as in the third Step above ; which gives, the Proper'- 
tion or Theorem following ; vi%. 

As the Axis of the Sphere is to the whole Super- 
ficies of the Sphere ; fo is the Height of ^7 PraAmtf 
to its curve Superficies. 

To which if there be added the Area of the Frof*^ 
tom's fiafe, the Sum. will be the whole Superficies of 
the Frnftom; 

nat the. SoUMty 0/ every Spifere is T*wotJ!nrdt ef kp 
circum/cri^iag CyWndtr, may Be thus proved. 

According to the Work above, it appeari* that 
Oab, 0ed, Oyf, ^c. do conftitute the Solidity of 
tiie Sphere} and thatoaT,, oeT, nyT, ffc. tra 

a Series of Terms in a- 
rithmetical Progrcffioo»> 
D AT being the great- 
eft Termt and TC the 
Number of Terms ;- 
therefore© AT x^TC 
=: the Sum of all the 
Series, by Lemma a. 

And becaafenaT-* 
DTb=aab. naT— 
. DTdz=Ded. oyT— • 

DTf=D>f. DAT— - 
D. TC = D AG, &rr. 

whtteii^ 
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wrhereiii oTb, a.Td, nXf, ^c. ire a Series of 
Squares, whofe Roots Tb» Td, Tf, are in afithmeti* 
lical Progreffion ; Q TC being the greateft Term, and 
TC ihc Suaibcr of Terms ^ therefore <DTC x | TC 
j?;tlw Som of fU the Seties, by Lemana III. 

Corifequently , AT X | TC— TC x | TC 2= 
.tbf Som of all the Series -0 ab» ed, yf, &r. 
4ivhich conftitote the Solidity of the Half-fphere ATG. 
PutD=zTC, the Axis ^f the Sphere 1 thea|D:=: 
JTC, and I P= | TC. And becaufe d AT=2 d TC, 

therefore 0AT=2 0TC=: 1.5708 DD; and 1.570S 

1 J>DxiD=:o.5927 DDD. 

. Agaia ; © TC x | TC-o^Scf DD x ^ D=. 1 309 
DP5». Ihen 0.3627 DDD—0.1309 DDD=:o.26iS 
J>DD, the Solidity of the Half-fphere. 

Confeqoently* 0.2618 DDDx 2=:. 5236 DDD will 
be the foUd Content of the whole Sphere, which as 
cqaal to ^of the Cylinder i the Diameter of whofe 
A((B^iid Height, is—Q. 

■ '^or 0.7854 DDD=:the Solidity of the Cylinder* 
iby Sea. y. But f of .0.785^ DDP=o.5 236 DDD^ 
jtf before. , , 

^fom (his DemonHration it will 1>e eafy to deduce 
4>r raife Theorems for finding the folid Content of any 
Frttilum of a Sphere^ as Tm in the laft figure. 

For we there fuppofe the Fruftum aTm to be con- 
Aitoted of an in^nite Series of Ciccies,. which hai^e 
the fane Ratio with all thofe drckathatconHiCttte (he 
Ualf-fphere. 

Therefore It follows., that © aTx iTB;— bT 
iXyTb, will be the Sam of all the Circles intercepted 
^ween T and b ; cenfequently it will be the Sotidity 
Af that Fxaftum.. 

And, becaafe a ab -f d Tbr: aT ; therefore ab 
+ 0TbxiTb:— 0TbX|Tb=ihc SfliUdity. Let 
jCi^ab half the Diameter of the Frnftam's Bafe hz: 
Tb its Height ; and S— the Solidity of the Fruflom. 
Then Q ab^3.i4i6Qp|aiidOT1^3.i4i6hh; con. 

ieqocntly, 

.4- 
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* 3 

Which, bcfaig redact Will ht&nat 3 ^h ^ hUi X 

^.5256^:$ $ which k oieTh«oreM fdr ibdfng'tihe 

^Solidity of the FftfloBh ted ibkj be ttpttwi ti 

Words thus : 

If to diroe cifises the S^et^ tn the Sttelatttdlfltfef 
«f the Froftfln's Befe, 70a add the Sqtfiye cf Ae 
height of the ProfciA, Md tti<ilti|>l3r the Sam by the 
Height xf the FrtiftoSD, «bd tluft Pfoda^ ttulc^jlted 
hy .523^, the Pkr#dtfA Wffl be riie^Ud OMitetac. 

fiuc if the Axis of the SphtTe» e?iid the Height W 
4he Freaa A, be ^eeta « iheH |>et Db^e A^tit, h= 
ehe Height of the F^oft1^l^, eed t at befiM ; it witt 
be D -^ h X h = ee, vi%. Dh -<- hh =: tfc. Thite 
will 3 Dbh — ahhh s jcch -f Idih ; coiCeqaefitl^ 
a Dhh — ahhhxe.5236&:S, the Phifttfm'e Solidiiy: 
Which is aiMNfhel- "morein fot fudtng the Sdlidi^ 
of the Froftuoi^ and may be ttuttSSk \tk WoVdl, 
.<htts : 

FrOA thite tlhies the Axis Aibtraa twie^ ihe 
Height of the Fraftum, and multiply the HeAsBhdtr 
hy the Square of the Height, and that ProdoA multi- 
ply by .5236, this lail Produa will be the Solidity ef 
the FfoftuA. 




ExmnpiL L€X ABGDbe 
the Fruftum of a SpheriB { 
fuppofe AB (the Diatiiecer 
of the FreaoB's Baft) be 
16 Inches, and CX> (the 
Height) 4 Iflchtt } ikt So- 
lidity is refoirdd. 



• . 



« 
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By the firil Rare. 

8 

64 Square of the Seteidittiietef AD. 
1 



194 

t6 add the Square of CD. 

'^Tanitlply by CD. 

1647» 

1570^ 

41888 



435-^3*5 

By* the feccmd Rale, thiia : 

\t% by the Rule in Page 113^ yon i^Jl tid dit 
I of the whole Globe to be 20 liichet» 

20 Axis. '5236 

tn 60 1047a 

tr. 8 twice CD. 15709 



4t888 



(1. 52 



k. ,6 Sq. of CD. . 4«.63S*{'.^S|^Sra 



312 

i. 832 



Aai, 
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And, if it be required to find the middle Parr, 
imNK, afaally called the middle Zoce of a Sphere. 



Then, bccaufe it is 
fuppofed that a m = 
N&, or (which is ail 
one) that b C = CB ; 
therefore it is plain, 
that if twice the Seg- 
ment, aTni, be taken 
from the whoIeSphere, 
there will remain the 
middle Zone amNK. 




But becanfe the Work is t little troublefome, I 
will here (hew how to raife a Theorem for the 
doing it : 

Firft, bccaufe ACrz yC = eC= aC =zTC ; there- 
fore it will be dAC — oCfziyf, dAC — 
DCD = Ded, dAC— nCb= nab, i5fc. 

Here bccaofc d A C, dAC, dAC, fsfr. arc of 
Series of Equals, and C b the Nuoxber of all .the 
Terms % therefore a A C X C b = the Sum of all that 
Series {fer Lemma I.) 

And aCf, O'Cd, oCb, ^c, being a Series of 
Squares, whofe Roots are in arithmetical Progreilion, 
beginning at the Center, C ; 'vix. o, C f, C d, C b, 
tjc^ wherein the greateft Term is D C b, and the 
Number of Terms is C b ; therefore d Cb>CyCbs 
(be Sam of all (he Series [per Lemma IIL) 

ponfequently* the 0A C x Cb : — 0Cb x |Cb 
nthe Sum of aJl the Series Qyf, Oed, Qab, iifc. 
which do confiitute the Solidity of the half Zone 
am AG. 



AAd 
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And bccaufe d AC— d Cbzz d ab; therefore 
G AC — Oab=oCb. ConfequentlyO ACxCb: 

— 0AC-f0ab:XCb ,^ , , ^, 

--^ ^^-^ =:20AC+0ab:X|Cb 

will be the Solidity of the half Zone. 

Pot D = AG = 2AC, xnaro, and H = bBz: 

2Cb. 

Then oACzz. 7854 DD, 0ab=.7854xx. And 
if we tarn the common Fadlor .7854 into a Divifor 
1.27323, and then take the triple of that Divifor; 
ruix, 3.8197, the Refult of the precedent Woik will 
produce the following Theorem. 



Thco. j ?^i^±ff : X H=: I '\ ^}^^^ 

\ v8iQ7 3 amNK. 



Which in Words is thus : To twice the Square of 
tbe Axis AG, and the Square of the Diameter of tht 
l^ru{lum*« Bale (am), divide the Sam by 38197, 
then multiply the Quotient by the Height or Thick* 
nefs of the middle Zone, and the Product will be the 
Solidity of the middle Zone required. 

This is fo plain and eafy^ that it needs no £x« 
ample. 



S2 '4XIU 



Menfuraiion cf Solids. Part II. 
§ XII. Of a Spheroid. 

raid is a Solid refeinbling an B 
folid Conwnt thereof, ihi* ii 



A Spheroid is a Solid refeinbling an Bgg. To 
the' ' ■ - - -' -^ - 



7bt R U L E. 



Multiply ihe Sqaire oF tlie Diameter orilic gtoiet 
Circle \>y the Length, and that Produfl maltiply asnB' 
by .;ij6 i [fail Uli Prodaft will bctbs Solidity oflta 
Spberoul. 




Lec-AB, tbepi^mfiMr of tlw 
IB grcatefi Circle, be 33 Inchtii 
' BridCDtlheLeRgthjscIacftNi 
the SoKditjrii t«qt4n(C 



59«« 

3S9J70 

17968s 
119790 

'•99475 



31361.0110 the SoUdil;^ 



S989S 
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Demonjtraiion, Every Spheroid n equal (0 | of a 
CyHnder, whofe Bafe is equal to the greateil Circle of 
the Spheroid, and its 
Height equal to the 
Length of the Spheroid. 

Sappofe the Figure 
^ NTnSNy in the annexed 
Scheme, to reprefent a 
Spheroid, formed by )the 
Rotation of the Semi- 
Ellipfis TNS, about its 
tranfverie Axis TS. 

Let D — TS, the 
Length of the Spheroid, 
and the Axis of the circumfcribing Sphere; and d zz 
Nn, the Diameter cf the greateft Circle of the Sphe- 
roid : 

Then, becaufe d TC: nNC:: nAb: d ab, 
by Sea. XV. Step 3. Page 125. 
. Therefore it will be, DD : dd : : d Ab : d ab. 

Bat the Sum of an infioice Series of fuch Circles as 
OAb (whofe Diameters are Chords] do conllitute the 
Solidity of the Sphere. , ^By Sea, XL) 

And the Sum of an infinite Series of fuch Circles as 
Gab i'vi^. whofe Diameters are Ordinates of the 
Eilipfis) do condiiute the Solidity of the Spheroid. 

Therefore, DD : dd : : 0.5236 D D D : o 5236 
Ddd = the Solidity of the Spheroid. (Eucl. 5. 12.) 

But o 5236 Ddd == f of the Cylinder, whofe Dia- 
meter is = d, and Height = D. (By Se^. V.) 

Now, from this Proportion, between the Sphere and 
Its infcribed Spheroid, It will be very eafy to deduce 
Theorems for finding the folid Content, either of the 
Fruftum or middle Zone of any Spheroid ; having the 
fame Height with that of the Sphere ; for. 

As the Solidity of the whole Sphere is to the Soli* 
dity of the whole Spheroid, ki Is any Part of the 
^Sphere to the Hke Part of the Spheroid. 



As 
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As for loftaDce : Suppofe it was required to finAlji^ 
middle Zone of any Spheroid. 

LctDrzTS, and d=Na, asabore; and Hs^bffr 
x:=AM, and crram. 

Then j i22±ii*xH= the middle Zone of At 
I 3.8197 

Sphere. Ando.5236DDD:6.c236ddD : tfHI^dtS- 

3oi97 
^u.^ddH xxddH , 

' r,;>, + ^ s .^^nn 2= the middle Zone of tht 
Spheroid. 

AgaiDi DD : dd : :*3tx : cc. Therefore -jjjjircc- 

xxdd H cc ... 

Confequcntly, TnT X— r^ =t— 5 — r xH; Which 

^ ^' DD 3 8197 3 8197 

being ukcn inftead of liLiU?, there will arife the 

^ 3.8197DD 

T add+cc 

following Theorem s — s : X H = the middle 

1 3.8197 

"Zone of the Spheroid. 

Natit, That 3.^197^=: 1.2732X3. Sec Page 102. 

$ XIII. 0/ a Parakolic Conoid. 

A Parabolic Conoid is fomething like a half Sphe- 
roid, having its Sides fomeivhac flraicer. It it~ 
generated by fuppoiing a Semi-parabola turned aboot 
iti Axis. To £nd the folid Content thereof, this is 

7bi R U L E. 

Multiply, the Square of the Diadieter of its Bafe Vj 
•7854, and nouldpJy that ProduA by half the Heigh t». 
that laft Produd ihall be the folid Content. 

5 Let 
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Let ABCD be % 
Parabolic Conoid^ the 
DUnister of whoft^ 
Bafe^U Inches, and 
iti Height Ca Ji 
Inches ; tht Solidity 
is- reared. 
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36 

if 
216 
108 

1296 



.7854 
L296 

47«24. 
70686 

1 570S 
7854 

1017.8784 



I #17.8784 

33 



>««< 



30536352 
30536352 

■ ■ !■ I I » fc I JIM 

2^)33589.9872. 
16794-9936 



1728)16794 99136(9.71 Feet, the Content. 
5552 

12249 
12096 

3339 
1728 

161 1 

Demonftratton, The Parabolic Conoid is confti« 
tated of an infinite Namber of Circjesj wbofe Dia- 
meters are the Ordinates of the Parabola. I^ow, ac- 
cording to the Property of every Parabola, it ilriil 

be, S A : A B : : A B : £A5=: L,tbtLa^m Ri£l$tm. 

bA 




TUn 
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rSaxL=aba, 
Thcn<SexL=Dfc, 

CSrxL=Dgy,6rf. 

HereSAxL,SexL,SyXL, 
&r. art a Series of Terms in 
arithmet. Progreff. Therefore 
aba, nfe, ogjf &r. are 
alfo a Series of Terms in the 
fame Progreffion, beginDing 
at the Point S, wherein a AB 
Is the greateft Term, and S A, the Number of all the 
Terms. Therefore DABx^SA=:the Sam of all 
the Series. (By Lemma II.) 

Confeqoently, O A B x J: S A±: theSnm of all the 
Series of ba, O ^ c> O gy* &^« which 4o confti* 
tute the Solidity of the Conoid. 
Put D = 2AB, and H = SA. 
Then .7854 DD X |H = .3927 DDH will be the 
folid Content of the Conoid ; which is joft half the 
Cylinder, whofe Bafe is = D, and Height = H. 

This being rightly nnderftood, it will be eaiV to 
raife a Theorem for finding the lower Frnftum of any 
Parabolic Conoid. 

For, fuppofing h=aA, the Height of the Fruftnmy 
and p = S a, the Height of the Part b S b cut off, 
and h + p =: S A, the Height of the whole Co* 
noid. 



of the whole Conoid. 
Gbaxp 



ity 




And 



r= the Solidity 



of the Fart cut off. 



•Shereforc 
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■ Therefore 

Bat 
Confeq. 

4— ©baxp 

1X2 
7 + OblXh 



2 

3 

14 
5 

6 

7 
8 
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f OABxh-j. oABxp — Gbaxp 

C the Solidity of the Fruduni. 

h + p : D AB : : p -.pba 

h -f P * O AB: : : p : O ba 

O^AB Xp-: =3 ba X ph -f- ba Xp 

AB X p : :r ba X h ba X h 

r 0ABxh : -4- 0ABxp : — 0ba 

X Xp=aP. 

0ABxhz=2F : — 0baxh. 

0ABxh :+0baxhz=2F. 

5 2^±2^ ; Xb = F, the Frnf. 
2 " 

^um^ Solidity. 

Let D =: 2 AB, a« hefbre» aod d r: 2 ba, the Dia* 
meter of the Fart cot oSi U^eD we (ball have jthe fuU 
lowing Theorcfn. 

o.59a^fi42(|-i3 c.3927 d A: K h == tbc Solidity of 
tfi#f ro^an n^^'ired : Wbioh-lfi Wor4f ie (hos : 

Wpltiply tl|e Sam of the Sqi^raaof eke greater and 
k^ Djune^rs by .3927, and tba Prodad by th« 
Beiditpf tbe Fra|UiA» thf^^UI^Frodiia ib»U be the 
CpiicTCoiDl^nt. 







I XIV. Of a Parabolic Spindle. 

IF an acnte Parabola be* fuppbfed to be moved 
about its greateft Ordinate, it will form a Solid, 
called a Paci^eiic GpitHile. To find the folid Con- 
tentf thh it 



«i? 
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ITAt R U L E. 

Multiply ibK Sqa»e of the Diameter of \U greitd 
Circle by .418S8 (being | of .7854) and ihiE Prodafi 
by iis Length ; that lall Produft is the foHd Conienr. 

hti ABCD be a Parabolic Spindle, whofe greaiel 
Diameter CD i« 36 Inchci, and iti Length Afi 99 
lociiec ; the Solidity ii reqaiied. 



36=CD 
36 



108 37699* 

83776 

1396 Sijuajc. 41888 



54a.8«4» 



488581631 
488tti63z 



'7*8)S3743-979S«{3i-'Oi84 



'903 
• '79 




691Z 



The rolid Commit h 31.10114 PMt. 



Dmu^ralitw, 
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Demonfiratim* A Parabolic Spindio is confUtuted 
of an infinite Series of Circles^ whofe Diameteri are 
all parallel to the Axis of tho Parabola^ a» Q m a, 
O n e> p 79 ^c. 

Let us fuppofe the Lino S d paraUtl to A B, i^c. 
Then it hath alread/ beea proved^ ihat thi LiAC< f IPi 
go, hp, ^c. 
are a. Series 
of Squares, 
whofe Roota 
are in arith* 
netical Pro- 
greffioa, con- 

fequently their Sqatres, «f«. a f m» Ogn, ^^f* 
bfc* will be a Seriet of Biqaadrat«t, who(e Roote wiA 
be in arithmttieal Progreffioft : Which beisg pvmufcd, 
we may proceed thus : 





SA — fm=:ina. 
SA — gn;:=:ne. 
SA— hprzpy, 
nSA— 2SAxfm+ afm 
dSA — 2S Axg n-f Dgn 
dSA — 2SAxhp+Dhp 



a ma. 

DBC. 

opy;{sCf. 



1. In thefe Equations, theoSA, dSA, dSA, 
being a Series of Equals, and AB the Number of all 
the Terms ; therefore it will be a S A X A B = the 
Sum of the Series. (By Lemma I.) 

2. Becaufe f m, g n, h p, fcfr. are a Series of 
Squares, wherein S A is the greateft Term, and A B 
the Number of all the Terms. 



Therefore 



2SAxSAxAB 2dSAxAB 



3 3 

the Sum of all the Series. (By Lemma IIL) 



will be 



3. And 
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3. And tbeofm, pgn» ohp, &c. will be a Se* 
ficA of Terms in the Ratio of Biquadrates^ as abojre; 
O S A being the greateft Term^ aod A B the Number 

0/ all the Terms. Therefore it will be °^^ ^ ^^ 

=: the Som of all the Series. (By LttDma V.) 
Whence it follows, thatoSA X ABi2lA?i^ 

j^ -Ml, ■ z= the Sum of all the Series of d ai| 

one, Dpy, tf^. 
That is, gQSAxAB _ ^^^ ^^^ ^^ ^^^ th#Sttka 

8'f^SAyAft 
cme, one, Dpy, i^€. Confeqttcntljr,- ^ x.tx^ 

'5 

r= the Sam of all the Series of Circres, Oma,. Oactp 

Opy» £5fr. which cpnfticute the Solidity of halFfh^ 
Spiodle ; 'vix. of SAB. 

Therefore putting D=2SA, and rTSriAB, it m&\ 
be 0.41SS8 DDH = the Solidity of "the «4lole !Pi« 
rabolic Spindle bSB, heing J^ of 0.^*854 I!>DH, the 
Solidity of its circumfcribing Cylinder, 

From hetice we may alfo raife a Theorem for find* 
iag the Frufloro, S A p y, of thecal! figdre. 

For O S A being the greateft Term, Q py thft 
leaft Term, and A y the Number of all ihe Terms or 
Circles included betweea A aod y t 



Therefore!. 
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«|l3SA' C+ii-irX Ay =s 

«.th« Som.of all the Seriei» aSA, a 

SA-2SAxhp+i°5E;XAy=:3* 

SdSA— *SAxhp+ LLJLE -.1* 

5 Ar 

G SA~2S A xlipr: o py-* a hp,pirSt.i. 

zaSA-f opy--*|alip=: 



at 






Ay 

zOSA + Opy— rOhp: XfAy'sK 
imdf tU thc&riet of qSA, Oma, One» Opy I 
^^ toitftaie^tlift Mfdky of the Amfta^ SAq»y* 
sftre pottuBg D =: 2 S A^ as before, C r: 2 py, 
(lip, aad H =: Ay; it will be i.$7o8 DD 4- 




[416 AA . ^ TT 

hitagrtht^ddle Ztne; WUek ia Wbrdi ie> 

Uply Ae Sanare of the g^teft DIaaMHer hy 

8» aad mulciply the Square of the kffir Die* 
by .7ts4» and multiply the Sqoare of the Dif* 
« of the Diameters 1^ •51416; from the Sam 
two former Proddds fobtrad'the latter Prodn£^« 
voltiply the Remainder by oae third Part of the 
h« aodthat Produft wiU4Mr4he^$elidiy of thr 
^Zbae rc^iMred* 



cn AP« 
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CHAP. III. 



Of ihi Meafuring tbeWtrks of the fevtral 
Artifijcers relating to Building \ and what 
Methods and Cuftoms are obferved ihereHf. 



•*-WHM^HMHH!h«+^h^^ 



§ I. Of C A R P ENTERS WorJu 

THE Carpenters Works, which are metforaUei 
are Flooring, Partitioning, and Roofing; di 
which are xneafured by the Square of lo Feet lonj[, 
and lo Feet broad ; fo that oae Square contains loe 
Square Fett. 

to 

If a Floor be 57 Feet 3 Inches long» and 18 Feet 
6 Inches broad ; Hpir many Squares of Flociring an 
there in that Room i 

Multiply 57 Feet 3 Inches by 28 Feet 6 IncheSi 
and the Prod a A is 1631 Feet, iie. which divide by 
100 (this is done by catting from the Produft two 
Ftgares towards the Right-hand, with a Da(h of the 
Pen) ; and the xcaaining Fienres arc the Qnotientt 
6 and 



4s6 






114 






28 


•7. 


,6 


7 
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and the Figures cut ofF arc Feet : Thus, 163 1 divided 
by 100, by cutting off 31 from t>he Right hand 
thereof, the Quotient is 16 Squares, and the 31 cut 
off is 31 Feet. 

See the Work both by Decimals, and alfo by Feot 
and Inches. . ■ '; ; 

57.25 F. I. . 
28 5 57 3 

28 6 

28625 
45800 
II4SO 

16131.625 ' 

16I31 7 6 
Facii 16 Squares and 3! Feel. 

iV«//y That 5 is the Decimal for half of any thing, 
.2^18 the Decimal for a Quarter, and .125 is tlMs 
Decimal for half a Quarter ; fo in the lad Exampt/c, 
.25 M the Decimal of 3 Inches, becaufe 3 Inches is a 
Quarter of a t^oot ; and 5 is the Decimal of 6 Inches^ 
becaufe 6 Inches is half a Foot. 

Example 2. Let a Floor be 53 Feet 6 Inches long, 
and 47 Feet 9 Inches broad ; now mai^y Squares are 
contained in that Floor ? 

' ' " 47-75 

53-S 

23875 

M3«S 
^3875 



i»5|j4.6»$ 



P. 


P.i •■ 


■51^ 


6 


.47 


9 




^^. . » 


371 


■ ■ 


tti 


t / 


26 


9 , 


»3 


4 6 


"^ 


6 . 



*5l54 7 ^ 
Facii 25 Squares and 54 Feet. 

T 2 J?jr 



^o^ the MHtJkraim cf Part'H. 

By Scale and Compaffts. 

In the firft Example, extend the C6fl^)a&8 htm 
-t to 28.5, that Extent will reach from 57.2510 16 
Squares and near a third Part. 

In the fecond Example, cxtond the Compafles from 
1 to 47.5, that Extent will reach from 53.5 to 25 
^qaares and above a Half. 

I. Of Partitionhg. 

Example 1 . If a Partitioniietweea Rooms be In 
Length 82 Feet 6 Inches, and in Height 12 Feet ^ 
Inches ; How maa^f Sqnares are conuined therein \ 

The LcD^th ai^d Brc^A bein^ innlti|4ied togethert 
the Prododl is 1010.62; ; which divided \xf 100 (as 
before is ihewed) and the Anfwer js to Squares ia 
Feet ; the Inches or Parts» in thf fe jCafes, a^ie of nn 
Value. 

1.2.25 F, i. 

62.5 82 .6 

— - i» 3 

61 »5 ■ ■ 

2450 $90 o 

9S00 20 7 6 



iolip.625 . io|io 7 6 

F4^it 10 Squares 10 Feet. 

txarnph^. If a Partition between Rooms be m 
Length 91 Feetglnches, and iu Breadth 11 Feet 3 
Inches ; How many Squares are contained therein ? 

The jLength and Breadth b^piagim^liplied together, 
the Prodn£k is ■tt>32 Feet ; which divfded bjr ioO« the 
Anfwer ^viU be le Squares and \z Feet. 

V1\ 
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91.75 F. I. 

11.25 61 9 

" 3 



45»7S 



<mim 



18350 1009 3 

9^175 22 II 3f 

9»75 



10I32 



■ 10I32.1S75 . 

• ■ 

3. Cy* Roofing, 

It IS a Role amoo^ Worjpmtn, that the Flat of 
any HoQfe, and half the Flat thereof, taken within 
the Walls, is equal to the Meafure of the Roof of 
the fame Houfe ; bot this is when the Roof is true 
pitched : For if the Roof be more flat or deep than 
the true Fitchi it will meafurc to more or lefs ac- 
fordifigly.. 

Examfli I. If a Houfe within the Walls be 44 Feet- 
6 Inches long, ai^d t8 Feet 3 Inches broad; How 
many Sqoarea of Roofing will cover that Houfe f 

Multiply the Length and Breadth together, and 
the FroduA is 812 Feet, thpFlat; the half thereof 
is 406 Feet ; which added to the Flat, t\m Sum ia^ 
1218 Feet; which divided by loo^ the Anfwer is i»i: 
Squares and 1 8 Feet* 



V 



T 3 1825 



^lo ^be MtnfiifatitH if P^rt li 

F. I. 




Flat 8is.i2e 
Half 406 



44 
18 


6 
3 


44 
It 


I 6 


» 






The Flat 812 t 6 



i>[i8 Tilt Half 406 

Sam ia|i8 
Fmeii la S^aaT«« 18 Ftec, 

jBjr ^r4& tf m/ Compsjfss. 

la tbe firft Example of FartitioaiDg^ tstnA At 
Com paiTcB from 1 to 12.25, that Extent w31 vtaeh 
from 82.5 to 10 Squares and One Tenth. 
' In the fecond Example, extend the Compafti (mm 
1 to 11.25, that Extent will reach from 91. 7$ to 10 
Squares, and a little lefs than a third Part. 

in the Example of Roofing extend the Compaflb 
fi:om 1 to 18.25, that Extent will reach from 44.5 to 
812, the Flat; to which add the Half thereof, and 
the Sum ii 12.18; which ia 12 Sqoaret 18 Feet, u 
above. 

There are other Works ahont a Bailding, done kf 
the Carpener, which are meafured by the Foot, ran* 
ning Meafore, that is, by the Number of Feet 10 
Length only ; as Cornices, Doors and Cafes, Win* 
dow. frames* Guttering, Lintels* Sommera, Skirt- 
boards, l*fc, \ 

Note 1 . In the Meaforing of Flooring, after yon 
have meafured the whole Floor, yon mutt dednd out 
of itthe Well-holes for the Stairs and Chimnies ; and 
in Partitioning, for the Doors, Windows, (^r. excepC 
-(^y Agretipen4 they are to be included. 






«•.» 

* 



CSha|u 3- BB,icKLhrnKS Work, at* 

Note 2. Ip mcafaring of Roofi»ft» (eldom any Re* 
jln^ions an made for the Holes m tbe Cbimney* 
ftafttf tbe Vacancies for Lothereo- lights and Sky* 

I lights ; for tfktf are more Trouble to the Workman 
than the StiiilF Hfhsch would cover them ^m worth. 

•■ 

)I08()80SOB080BOBOSOS030S080SO^ 
f IL 0/ BaiCKtAYEftft J9^ark. 

THE priacipal it Tiling, Wallkig,. ind Chimae;. 
worh. 

Tiling it meafured by the Square of too Feet, at 
Flooring, Partitioning, and Roofine were in the Car* 
penters Woric ; fo that between the Roo&ig and Tile- 
ing, the Difference will not be much ; yet the Tilioe 
will be the moft; for the Bricklayere iometimes wij3 
leqaire to have double Meafure for Hips and Valliet. 
When Giitteri are allowed double Meafore, the Way 
Is to meafore the Length along the Ridge-tile, and by 
that meant the Meafare of the Gutters becomet 
double ; it ia nfual alfo to allow double Meafure at the 
EaVtSt & much as the Projedior is over the Plate, 
which is commonly about 1 8 or 20 Inches. 

Sjuui^j. There is a Roof coverad with Tile^ 
iriiole Depth on both Sides (with the uiual Allowance 
HI tbe Eaves) is 37 Feet 5 Inches, and thi Length 4; 
Feet } I demand how many Squares of Tiling are con* 
laiaed therein ? "^iiftL^ 
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F. I, 37.25 

45 o 

■ 18625 

185.. >4900 

148 



hi Z ^^\l^^'S 



i6|76 3 
Anfiver, i-< Squires 76 Feet. 

ExampU <• There ift a Roof covered with Tiler« 
whofe Depth on both Sides (with the' AllowADce M 
the Eaves) is 35 Feet 9 Inches, and the Length 43 
Feet 6 Inches ; I demand" how many Squares of Tile* 
ing are in the Roof? 



F. r. 






43 6 




37-75 


35 9 




43-f 


215 


17875 


129 




10725 


21 9 




14300- 


10 10 


6 




17 6 




»5 J5'"S, 



islsj I 6 

■ 

Here the Length and Depth being mahiplied to* 
gether, the Prodo£l is 1555 Feet; which divided bf ' 
JOG (as b#fore is taoght) the Anfwer is 15 Sqaafer^ 
and 55 Feet. 

By Stale and Compajfes. 

' In Ae firfi Example, extend the CoropaiTes from i 
10 37.as» ^^^ Bxcent will reach from 45 to 16 Squares 
and a little above three Quarters of a Sqaarc. 



-In ilie fe€Md.fi}tainple> extend tbe Compailet from 
>l to 95.75,: that Ifixtent will reach from 45.5^0 ic: 
jSufOMmMnd 35 ^fc» ihoi is^ «< litde above a HaIn 

Square. 

• 

Bricklayers commonly meafare their Work by the 
Kod Sqaare of 16 Feet and a half;, fo that one Rod 
in Lengthy and one in Breadth^ eo«ita!n 272.25 Sqaare 
Feet; for 16.59 multiplied 10 itfelf, produces 272.25 
Sqaare Feet. But in fome Places the Cuflom is to 
allow 18 Feet to the Rod( that b, 324 Square Feet*. 
And in fome Places the ufual Way is, to meafure by. 
the Rod of 21 ieet long antl ^ -Feet high, that is, 63^ 
Square Feet; and here they never regard the Thick- 
1^(9 of the Wall, bat the iifaal Way is' to moderate. 
^e Price accordk>g to ^fhe'ThkknefSi. 

When you meaAire a Piecr^'Brick-work, the firft' 
thing is to enquire by whkhte^.fhofe Ways it maft be 
jnea|iire^ ; then, having mnhipHed the Length and 
BreMHfc^iii Feet iogetlieji«<divide the Prodoa by the 
proper Divifor, either for Rxjids or floods, and the Quo* 
tient is Sqaare Rods, or Square ^oods, accordingly. 

Bat commonly .Bckk'Walbf Aat. are Acafured bj^ 
the Rod, are to be reduced to a Standard-thicknefs ^ 
€;/«. of a Brick and a half thick (if it be not agreed 
en the contrary) f and to reduce a Wall to Standard*^ 
tbicknefs, this is 

Thi RULE. 

MuMpty the Number of fuperilicial Feet thatf are 
found to be contained in any Wall by the Number of 
Half bricks which that Wall is in Thicknefs ; one 
third Part of that ProduA {hall be the Content thereof 
in Feet, reduced to the Standasd thicknefs of one 
Brick and a half» 
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Examplt I. If a Wall be 72 Feet 6 Inches long, 
and 19 Feet 3 Inches high< and 5 Bricks and a half 
thick ; How many Rods of Brick-work are contained 
therein^ when reduced to the Standard ? 

19.25 Height. 
72.5 Length* 

9625 
3850 

»3475 

1395.625 

IL 



3)»S3Si-875 



372.25) 5117.291(18 Ro(}f« 

mmmmmmmmmmmm 

^59479 . 



$8^)21679(3 QoarteM of a Rodr 

:i2.6i 
Anfweri iB Rods 3 Qnarters i» Feet 






4 " '\::' 



/ 

*' ; ■ •• r. I,. 
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F, I. 

72 6 



»9 


3 


648 

tS 
9 


6 p 


1-9 J/ 


II 


3) 


'«45- 



^2){ii;(i8 Rods. 

2395 

68)219(3 Qotfters of a Rod. 

JfHi, Tfaat,684o6i»(me-foii]t]i Put of 272.25* 

NoU al/Of That in reducing of Feet into Rodt^ 
i^ey ofnaUir rejed the odd Parti, and divide only by 
27^9 as is done in the fecond Way of the laft Ex* 
ample; fo the Anfwer, by the fecond Way; is 18 
Rods 3 Quarters and 15 Feet; more by about ^^Feet 
than by the firft Way, where it Js done decimally 1 a 
iluoS very inii^oificftjit. . _ 



Bxamfk 



^i6 ^e Mmfurmim^ #/ ' Part }& 

ExmafU t. If a Wtll be 24c Foet o laches W« 



thick ; I demand hoir many Rods of Brick-work 
«re cootaincd thefcui» when, scdoced to Standaid- 
^cknefsi 

■ . I " 

>4745<' 
«4575 

5* 



3)20270 

1316 
tf »)2bS(3 Qanttraof •:RoI: 

Jldircrt xfJUdt 3 Qgafeea 414 FeoL 



F- 


I. 




»45 
16 


I 




1470 






«45 






122 


10 


6 


12 









4054 10 6 Anfwer in Feet 
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ft 

Before I fhew how to work the two lall ExiiDples 

^r Divifbri to lacHita;e the p^^niticm^v Jlii«€tiare it 
woald be'too iiitrlcareaq'd tiadicras u>^ijQ^ii(^t>; Scale 
Mid CpAJg^ffeii Ikcc^r4i9^ tO;(RC ^^1^ above tat ghtw 

f> j^nd prefer IH^firSi^ 

Div^ide) (tke Nbinber o^ HalfbfklsB iii:4)» b> 
the Nembeipof^alf.bricknn c)|<fTlldMe!fi».M Qoo* 
tient will |^a Dinrilbr, Which i|ril^glv«i«ft«iA<ifwer in 
Feet, fiot if yoo wooHliuuret EKvlfor-faiBn^g the 
AnfwdEr in.Rodiatt €mct^t)mn v^f&io^f ^t^z^\>y the 
bivifor found for Feet/ and the PrbdaA Will be a Di^ 
yiior, whieh wiU.givc'lhc^iVafwer hiiRodSft 

Mxa^h% Itt it be requimi to €ad K^X^wiUk'i^t^ 
per K> reduce ^ft Wifell 6f vhree^Britikt-ihick. 

Dii;^ide3by<^((he (lall'brieloid the ThttdftiNHfH 
an4 tbe (J^otient is . 5^ which h.a Diviibr that will give 
the Atirwer HI' Feet.' Thc^' mtilfiply 272135 by .^ 




ight , ^ 

• Aftei^ tVe ttoSfe Mii^ner ^6a inty flhd 15i?H»yii;for 
•by other *Phitk:h«fs,'Which yba^Kl'fifld to beitrelfe 
piffled in Ac (c^owiri^ little Tablfe. . ' ' 






I? Tfcc 



21$ 
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TheThlcknefs 
of the WaU. 


Diviiort 
for the 
Anfwer 
in Feet. 


Divifors 

for brinnog 

the ADiwer 

in Rodr. 


1 Brick thick 
1^ Brick chick 

2 Bricks thick 
el Bricks thkJt 
S Brkki thick 
a i Bricks thick 
4 Bricks thick 


«-5 
1. 

•5 
.4285 

•375 


408.375 

272.25 

204.1875 

«63-35 
136.125 

116.659 

102.0937 



Let the iecond Example^ aforegoing* be vrronglit 
by Scale and Compares, where the Length is 245.751 
the Height 16.5, and the Thicknefs 2^ Bricks. . 

Exceed the Compaflei from 163.35 (the tabaUr 
Number againft z^ Bricks)» to 245.75 ; that Extent 
will reach from 16.5 to 24 Rods and 8 Tenths. 

Again, if the Length be 75 Feet 6 Inches, and ths 
Height 18 Feet 9 Inches, at ik Bricks thick ; How 
aaany Rods are contained therein \ 

ExtiBnd the Compares from 116.659 (thetabnlar 
Mnmber) to 18.75, that Extent will reach from 75.5 
to 12.13, ^^^ is, 12 Rods aiud; a litde above «hiit a 
Qaarter. 

. It will be very proper and commodioiis, lor fiich 
as have frequent Occaiion to meafore Brick- wmk, to 
have in the Line of Nambers little Brais Centcr-piBS 
at each of the Nambers in the third Colamn of the 
above little Table, with a Figure to denote the Thick- 
»tisoftheWaU. 



\ 



If 
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If a Wftil be 104 Feet 9 Inches loog^ and 17 Peec 3 
locbes high 1 How many Rods are coDtaiaed thtrcio f 

104.75 F. I. 



mm 



17.25 104 2 

>7 3 



728 

26 


2 


3 


12 


9 






52375 

20950 

73325 
10475 

63)18069375(28 

126 1806 11 3 

— — AtktwttM 28 Rods 42 Feet. 

546 , # 

Vtttf Tbtt fach u die Cellan, do many dmei nan 
tbcm by tbe Floor, i6 feet fqoare, and a Foot deep» 
being a Floor of Eaitiii tbac is, sz^folidFfcc. 

3. OfChlnmts. . * 

If yo« are to mcarare a Chimney (landiii|^ alone bf 
itfelf, fid^faoot any Party'^vall being adjoined.' then 

tirt tt about for the Leog^, 2nd the Height of the 
tory is the Breadth ; the'Thicknefs nnft be the fame 
as the Jambs are of, proyidtd that the Chimney be 
W)[Ogght apright from the Mantle tree to the Ciefinj^^ 
njk deducing any thing for the Vacancy between the 
Floor (or Hearth) and the Mantle- tree, becaafe of the 
Gatherings of the Breaft and Wings, to make .room 
for the Hearth in the rext Story. 

If the Chimney. back be 2 Party wall, and the Wall 
be meafnred by itfelf, then yon mn(( meafare the 
Depth of the Jtwo Jaatbs, and the Length of the Brcafl 
for a Length, and the Height of the Story the Breadth, 
at the fkme Thicknefs your Jambs were of. • 

When yon meafore Chimney- (hafts, girt them 
with a Line round abont the leaft Place of them, for 

U z the 



9.20. i^,:.fiu Mcxfifroiion of paja- \\t 
tbc (fpD^V &o<l the Height IhiU be yqor Hretd^) 
A»A,^t^t ^^ f""^' Incb-WorLj rhe:) joa mnft l(f 
down tkeir Thicknertat one Bcick-worlc ; bnt tf 
thry be wrought 9 Inchei chick (a* fanietiiDei theji 
are, when tbey (l«rd high and alone aboVe the Roof^ 
then yDu muft sctouai your Thiclcfiefi (\ Brick, ia 
ConfideratloD dF Widthi and Pargetting, and Trouble 
in Scaffolding. 

It \i Guflomarr, m mofl Placet, t9 allow (JoubK 
Ueafuie for C^iaout. 



ExamfHt. Sup*, 
pofe ihii' PiKure, 
.AfiCDEFGHtK, ' 
!• be a Chioinej 
ihaihaihadoabls 
Tunnel towardt 
the Top, and a 
doiUe Shaft, aAd 
i«io' be anfWnd 
according- to 4tii- 
ble Mealurc. 

Firft. I begin 
vitt) t4i& Breaft. 
mil IL. ittd thtt 
Iwo.Asglet LX, 
fodfjl, aihich to. 
gcider'aie 18 Feet 
^ Incheij then 
tt^etbeHeightof 
Ue Square HP, 
j«_Feet6liicKeii 
tvbich nnltiplied 
tog^her, ' proihicc 



6 Parti, for the ,.1 
CoDientorihcPi- rt /' 
gMeFGHfc. 




X.iC 



Si 



Chap. 3* Bricklayers ^iTTit. 221 

For the Square DaBB, the Lenedi. of the Brcafli- 
wall and two Angles, is 14 Feet o Inchft, and 3ie 
Height Da 9 Feet ; vrhich moldplied together, make 
130 Feet 6 Inches, for the Content of the Part DaEb. 

Then the Height of the next Square '7 Feet» and 
the Length of the Breaft-wall and tvro Xogles is lo 
Feet 3 Inches ; which mnltiplied together, prodaceth 
71 Feet 9 Inches, for the Content of the Square 
BcCd. 

The CoBipafi of the Chimney -ihafts is 13 Feet 9 
Inches^, and the Height 6 Feet 6 Inches; which 
■mltiplied together, make 89 Feet 4 laches 6 Parts* 
the Content of the Shafts. 

The Di^th of the middle Fettrr, that paru tho 
Fannels, is 12 Feeti and its Wideoefs i Foot 3 
Inches I which mnltiplied together, make 15 Feet* 
the Content thereof. 

The Work, 
F. I. 
18 9 
12 6 • ' 

— - 9375 

tts o 3750 

946 1875 




FGHK 234 4 6 FGHK 234^375 



F. 


I. 


»4 


6 


9 





J>«Eb 130 


6 


P. 


I. 


10 


3 


7 





BcCd 71 


9 




DaSb 130.5 




BcCd 71.7 






:'i 



aaa -^in Met/kr^Hut 4 Fvt H. 



M 

■687$ 




i«Mm» 



TPhe Shaft 89 



Tle^akS^j;;, 



F^ I. 1. 15 

.13 u 



12 O 



*riic ttktt 15 ^ 



Tke Filter 115 oa 



12. I. f. 

272)1082(5 Rods* DaEb 130 6 

— r- BcCd 71 9 o 

. 6%\ 266(3 Qairters. The Shaft 89 4 6. 



.BjCO* 62 Feet. 



The Fcctep 15 00 
The Sain. ^1 o 
ThePoQJi>le 1.082 o o 



. J^ing ad4id the ftve Pro<]tt£lB together^ and 
')3^o£]^d tlie Sam« that doa1>le Sum is the Content o£ 
the Chimnex in Feet, according to doable or cufion; 
^ipr.Meafure; which Feet muft be r^cied to Vipii^^ 
aa was (hewed be/ore. 

I . Si9 the Feet in the foregoing Exam pic. being reduced 
to 9^d« \^ Thickoefs being fupp^fed i| Brick) it 
Iknakei 3 Rods 3 Quarters and 62 Feeti. that is, ^ 
l^ods wanting 6 Feet. 

; . This is all the Meafnre that can be allowed, when 
ihe Chimney (lands in a Ga?el or Side-wall ; in which 
)Ca& the Back of the Chimney (heiceL not. meafared) 
ja tffioiaiffii^i as Part of the Gavel 1 ||ot jf tha Chin^^ 
iW^Wnd by themfdves, as til Stacks of ChinnipP 
'5 , . ift. 



Chap, 3- PLM^r^Vi:tms fF^rk. tt^j 

in great Buildings do»..]n foch Cafe, it is all Chimney- - 
work» and tbertfiirt oogkc to W aicafored dooble on 
all Sides. 

^in. ofPLAMttxz.Ksfr^i. 

Ttii Haftertrs W#rks are prlflcipail|i ot t«#» 
ffbds ; nand^,^ i> Works lathed or plafieredy 
which they caU Cieliag^ ;t. Works reBdectd i which ^ 
^reof two Kinds; %isi^ i}|k>o Brick^i^allsr ^ btdweea- 
'<!^atters, m the-Bartkions between IU>oiiMf.^l w^kk • 
are meafo^d. by the Yird-i^daie^ or Sqoarei o£ }■ 
Feet» which is 9^Fieet. 

I. OfCiiling., 

If a CMkig be 59^ Feet 9 Inches l#n^ and 24^Feelx 
6 In^htf broad ; . Hovt many Yards doth thai Cieling ^ 
contain? 

Malttplf 59 Feet 9 Inchef by ti^ Peet- 6^ Inches, , 
and the Produdl is ^46^ Feet vo t»cbea 6 Parts ; . 
which dkidad h|y 9^ the Quotient is tte. Yards 5 
Feet. 

F.. I.. 5975 

1-3^9^ 

9)K63-*r5 



59 


9 




24 


6 


. 


236 






U9 




■ 


•9 


to. 


.« 


iS- 





0. 



^ 



1 1 4 The MmfuraiUn •f Part II. 

^ Scale and Compajfa. 

Extend the Compaflts from 9 to 59 Feel 9 Indiei* 
chat Bxtent will teach froai 24 Feec 6 lochei tt 
16.25 Ytadt. 

2. 0/ Riadtrhig. 

ExMtfb. If the PartitioDs between Roonu be 141 
Feet 6 Inches aboat« and 1 1 Feet 3 Jnchei hi^^i How 
many Yards are in thofe Partitions ? 

Mnltiplr 141 Feet 6 Inches bjr 1 1 Feet 3 Inched 
and the rrodoa is i5fi Feet 10 Inches 6 Parts 1 
which diridcd hj 9, gives 1 76 Yards 7 Feet, the 
Anfwer. 

F- L 

141 6 i4>'5 

II 3 11.25 

1556 6 7075 

35 4 ^ «»30 

»4»5 



9)1591 10 6 1415 



Anfwer 176 7 9) > 591*875 

176.87. 
AnfVrer, 176.87 Yards. 

Bxtend the Compaffes from 9 to 141 .5, that Extent 
will reach from 1 1 .25 to 176.87 Yards, 

Neti u If there be any Doors, Windows, or the 
like, in your Partitioning» yon moft make DedaAioaf 
for them. 

Nfii z» When yon meafare Renderiiig upon Bridt* 

wallsryon are to make no Dedoftioos ; tmt when yon 

■leafo're Rendering between f^^tersy yon may very 

well dedoft one fifth Part fiur the Qgartcni Braceit 

and laterSioes. 

«^ 



^ 



Noti y, That Whiting ^nd ColOttrin^^''^ ^^^^ 
Mitafofeci by the Yard« a^ Cieliag aDd^enderiog 
were; and as in Rendering between Quarters^ yoo. 
tt^tt 6ttt fifth Part, (o in Whttiffg lincT Colouring 
jioa fiKuft add on< fooith. or one iifib Part «t leaA. , 



%lt. 0/ JOYNBRS aV*. 

JaYN£RS meafiirc their Wovk by th^ Xar4w 
r%oarei bat ia lalstQg their Dimenfions* they 
-di£fer from fome others; for they have a Coftom, 
and fty# fTg $11^ 4a wm^i, vfkerA mr PioMt tuifkts f-. 
Whtrmw IB ttkiJig the Heigbt of any Room, whctt 
theft ia m Cornice abonc,, and fi9clliog PaAtU an^' 
MonldiDgft, they, with a &riAg» hejpu at tb« Tof^. 
aiBd gift over «U the Mottkiii%»«i which- wili jmk% .the^ 
K'OOiD to meaftire oiich higher, than it^k-: ^hon for 
jqtMftpwg about tbeJloqiDy. ihify onljf . taka it ^^:i^ 
upon the ^loor. 

Example i. If a RppSnf or Watnfcot (being girt 

fowQwardf over the Mooldiags) bt i^^Feet 9 Inchei 
igha, add 126 Feet and 3 Inches iji CiDtepafs ; How^ 
ipaay Yards doth that Room contain ? . 

Iduftiply the Compafs by the HeigliU and the PrOf 
ii^fi is 1988 Feet s Inches 3 Parts ; whlth divided bj^ 
9^ gives 920 Yards fi<id 8 Feer^ the AAfSre^ 



.^ 



F, I; 



826 Tbt Met 

F. I. 
1*6 3 

»J 9 

i 1 26 

'^ 63 1 6 

31 6 9 

3 9 


tfuratiotk •f Part 11. 

ir26.2S 
J5-75 

8857; 
^3»a5 

1262J 
9)19884375 
220.8 

Ftint 220 Yards 8 Feet. 


9)1988 5 3 
Anfwer, 220 i 



' MxmnpU 2. If a Room of Wainfeoi be 1 6 Feet j 
Inchet hig^b (bebg girt over the MoeMingi). and ike 
Conpafi of the Rooo 1 37 Feet 6 Inches ; How diaay 
Yards are contained theran f 

Molt^ly §32 Feet 6 Inches by 16 Feet 3 Inehcsy 
and the ?^da^ is 2234 Feet 4 Inches 6 Partii whid 
divided hj 9» Uie Quotient is 248 Yards and 2 Ftet. 



F. I. 

137 6 

le 3 

830 
34 4 6 


Feet. 


q^5 
16.2; 

687$ 
2750 
82J0 

1 9*9 f> 


9)a234 4 6 
248 2 

Ar/V 248 Yards 2 


'37S 

9)*«34-375 
248.2 






Chap. 3* JarHEKs'fF^k. 127 

By Scale and Compaffes. 

. For tbe firft Example, extend the Compailet from 9 

|o i26.tc; thAtBxtent will reach from IC.7C to t20.Q 

Yaidi. 

• For the fccond Example^ expend the Compaflet 

from 9 to 137.59 that Extent will reach from i6.25 

to 248 Yards and above a Qaarter. 

lo Joynert Work there is another thing to be ob* 
ftnred ; diat isr io the neafaring of Doors, Window* 
fliQttersy and all fnch Work as is wrought on both 
Sides, they areoaid/or Work and Half • work 1 fc thai 
in meafornig afl fach Work, jroa muft firft find tho 
Content, as before, and take half that Content, and 
add to it { fo fliall the Sum be the Content at Work 
and half. 

■. EMompii. If the Window.*(hotters abojii a Room 
be 69 Feet 9 Inches (iroad, and 6 Feet 3 Inches, high ; 
How many Yards are conuined therein at Work and 
balf? 

ifnltipljr 69 Feet 9 Inches by 6 Feet 3 Inches, and 
the Prodod is 435 Feet 1 1 Inches 3 Farts 2 the Half 
whereof is 217 Feet 11 Inches. 7 I^artsj which added 
together, the Som is 653 Feet 10 Inches 10 Parts { 
which divided by 9, the Quotient is 7 2. Yards 5 Fect» 
the Conunt at Work and half. -r 

F. I. 

^ 9 ^7$ 

6 3 6.25 



m 



41S 6 s^87j 

"7 5 3 *39SO 

4*^50. 



435 >« 3 



«^7 II 7 435'Mr5 

' ai7./96#7 



9)653 10 10 



653.906a 



Mii 248 Yards 5 Feet. 

9f 



By Seak snd Cmfpjif^ 

<Mrill reacR from 6.2c to 4^.4 Yards ; the Half whereof 
U'X4*Q^i iKchicK added uq^eibcri nuke 7Z.6 Yiniib> 
the ComcAt at Woik and half. 

Nau, That you mufi. mAe OtedoOioBt for^Wia- 
'd»w-Jlgkti ; bat yQo.nui^ meafuretlie WiiMfaMv-boaadii 
Si^JhcurbowU* and Checiu^ by.thfoiftliim. 

§V. 0/ Painters flPV*. 

TVS taking tlM Diflieii<oiisof PtiDCent W«rk 
it-che'faiii^-ifckatof JojfftrSy b^ girling ofCf 
mm M<aaldkig» and fnwlllng Aiiielt, in tAkng cUt 
Height I aofd it it bat Reafon that they (hoald be- mmI 
faiHtbftt'Mi- wHieh their TfsM and Co^tkt arc Mi 
mifW(M^ The 'DiAtafionB rii«« lakea, th* cofiieg 
op, and Mdvcing Fett intoYardt, it alfogetbor tfat 
iaiiM as i^e ^oyaelv Work ; -but Hhe^-Mfiwr acrtr 
requires Wo^-^aipd hatf, bat re<k«nt;b1^-Wdrk*«Dee, 
twice, or thrice colonied over. Oi^y-tatee Netice^ 
that Window lights, Window<»bar8, CafeAieots, and 
ittch-Kka Things, they do at fo mucb'^rPiece. 

Examph, If a Room be painted, wbofb Height 
(beioggirfrover the Mouldings) is 16 Feet^ Int&i 
and tht Oompafs of the Room 9.7 Feet 9 Inchcv 1 
How many^Vardt are in that Room ? 

M^t(dyr^ Feet 9 Inches by 16 Feet 6 Inches, 
and tbe -Pto^oa is 1612 Feet o Inchei 6 Parts; 
whickH^eing^vided by 9, the Qaotiem b 179 Yards 
and i^Foet; 

F. I. 
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F. I. 

9i 9 . 9f-7t 



98 • {8650 

48 ro 6 97^5^ 



9)i£i2 16 6 9)t%i2-,87^(i79 

179 I 

Facit 179 Yards i Footi 

^ 5f/2/f j»rf Compaffis. 

Extend the CompaiTes from 9 to 16.5, thatExteq^ 
will reach from 97 75 td 179. 2 Yards. 



^vjj .. L:',} i. :-j > -./:.*; . 1 - •>..wvA v^'^T ry I 







s tV, 0/ G i AS I E R i ^m; ' 

GLA^tfikSmeafare their Work iiy ^he Foot 
fqaaretfo that the Length and Breadth, of a 
Pane of ^la&. in Feet, being multiplied into each 
other» produceth the Conceni. .^ ^ 

Ngte^ 1 k&Jt . jC^lafiers ufually tab; t^eir, punen- 
iions to a ^att£r of an Tnch ;^nq {in, mqlti plying 
Feet, IncheV) a,nd Parts, the Inca ja.di]f£dedli&tp 12 
Parts, a^ the Foot is, and each Fart fahdivpded into 
12, isTr. 

Sxampii JJ. a Pane of GlafsJ^c j-^^ecTs tncbes 
and 3 Quarters long, and 1 Foot 4 Inches i Qhkrter 
broad ; How many Feet of i6W& are iit that Pane ? 

ThcDcci„,iof{;j-|;:;|}u{:7;j 

X F. 



23° 



F. I. P. 

489 

« 4 4 



4 
I 



6 II 
I 2 



Tbe Menfuralion of Part II. 

4-7?9 
J-3S4 

18916 
23645 
14187 

3 4729 



o 

2 



6 4 10 2 3 6.403066 

Anfwer, 6 Feet 4 laches. 

By Scale and Ccmpajfes. 

Extend the Compafles from i to 1.345. that Extent 
will reach from 4.729 to 6.4 Feet, the Content. 

Example 2. If there be 8 Panes of Glafs, each 4 
Feet 7 Inches 3 Quarters long, and 1 Foot 5 Inches 
I Quarter broad ; How manj Feet of Glafs are coa- 
laioed in the faid 8 Panes ? . 

Tbc D.ci«.l of { 7 Inchc. IJ .. J 646 

F. I. P. 4.646 

^•437 
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7 


9 






I 


5 


3 






4 


7 


9 




1 


11 


2 


9 
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.1 

r • 


11 


3 


6 


8 


1 


8 


3 

8 



53 5 I 6 o 



32522 

»3938 
18584 

4646 

6.676302 

8 

,■ ■—— 1^ 

53.410416 



F^ii 53 Feet 5 Inohei. 



BS 
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By Scale and Compajfes. 

■ 

Extend the CompaiTes from i to 1.4571 that Ex- 
tent will reach from 4.646 to 6.676 ; then extend the 
CompaiTes from 1 to 8, that Extent will reach from 
6.676 to 53.41 the Content. 

^ Exofnple 3. If there be 16 Panes of Glafs, each 4 
Feet 5 Inches and a half long, and i Foot 4 Inches 
3 Quarters broad ; How many Feet of Glafs ai'e 
contained therein ? 

F. I. P. 4.458 

456 1.395 



1 4 9 
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S 


6 






I 


5 


10 









3 


4 


I 


6 


6 


2 


8 


1 


6 








■* 


4 


24 


10 


8 


6 




4 



2229Q 
40122 

»3374 
4453 

6.218910 



24.875640 
4 



^6 6 10 o 6 99.502560 

/««/ 99 Feet 6 Inches. 

^fl//, That inilead of multiplying by.i6, 1 ha?c 
multiplied by 4 twice^ becaufe 4 times 4 is 16. 

By Scale and Compajfes. 

Extend the Compafles from 1 to 1.395, ^^^^ ^*" 
tent will rexrch from 4.458 to 6 219 ; then extend the 
CompaiT^'from 1 to 16, that Extent will reach from 
6.219 to 99.5 Feer, the Content. 

Note, That when Windows have Half-rounds at the. 
Top, they meafure them at the full Height^ as if they 
^ereTquare. Alfo roond or oval Windows are mea- 

X 2 fure 



232 Th^ MenfuratUn of Part % 

/ared at the full Length ind Breadth of theif Diame- 
cers. Likewiie Crotchet-windows in Stone- work are 
all meafored by their full Squares. And there ii 
Reafon for fo doing \ for the 'nrotible in taking their 
Dtmenfions to work by, the Wafte of Glafa ill work- 
ing, aod the Time expended in felting op, is faf morl 
than the Glafs can be Talued at. 

§V. 0/ Masons Work. 

MASONS meafure then- Work (bmetimes ^y the 
Foot folid, fometimes by thei^Foot ftiperfidil, 
and in fomc Places chey roeafare their \kalli^ by the 
llood, that is, 2 1 Feet long and 3 Feet lii^h, which 
is 63 fquare Feet. Examples of each are as foljow. 

Example. If a Wall be 97 Feet 5 Inches long* i9 
Feet 3 Inches high, and 2 Peet 3 Inches thick ^Hoff 
many folid Feet are contained in that Wall ? 



97-4»7 



F. 


I. 




97 


5 




18' 


3 




776 






97 






24 


4 


3 


6 


d 





1 


6 






487085 

*94»34 
779336 

974 « 7 



mm 



^777 


lo 


3 




2 


3 






3555 


8 


6 




444 


5 


6 


9 



1777.86025 
2:25 

9889301 t J 

355572059 » 

3£S 57^950 



i^ 



4t>0d r o ST 

• ..nil 



**&fi^, 
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' Multiply the Length, Height, and Thicknefs to- 
gether, and the lad Prododl is 4000 Feet 2 Inchei, 
Sie folid Feet contained in the Wall. 

_ • 

By Scale and Compajfes. . 

Extend the CompafTes from i to 18.2^, that Ex- 
tent will reach from 97.417 to 1777.86; then extend 
from 1 to 1777.86, that Extent will reach from 2.25 
104000.18, the folid Content* 

Example 2. If a Wall be 107 Feet 9 Incshei longr 
and 20 Feet 6 Inches high ; How many Feet fuper- 
ficial are contained therein I 



107.75 
20.5^ 



F. 


1. 




107 


? 




20 


6 




215s 





■•• 


53 


10 


6 



' 5*875 

215500 



2208 10 6 2208.875 

Facit 2208 Feet ro Inches. 

By Scale and Cowpdjfes. 

Extend the Com pafles from i to 107.75, that Ex' 
tent will reach from 20.6 to 2208.875, the faper&cial 
Feet. 



X 3 Example 



m ^,¥ ^f^'firfljm •/ p^f ^ 




F. I. 

112 3 fl2.2j; 

16 6 16.5;^ 



< l> > 



676 o . "sft'^S 

112 • ^^JS^* 

56 1 ^ ifaiy"* 

. . ^ - - • ' -• '■•' 

59» 

/««// 29 Roods 25 Feet. 
By Scale and CompaJTesy 

Extend the CoBipafles from 63 to 16.^, that Bi« 
tent will reacli Horn 112.25 to 29.4' fto^, the 
Contenc 



CHAP. 



Ch?p, 4 Ro.A ^ a' 



C B A P. IV. 

» . . 

The Miafuring cf Board and Ti'Mber.L 

§1. CyB9;^RD M£ASUR£. 

T&meafarc a Boaid^ is n» other but to mcarort: 
a long S^^j^j;,. "^ = 

Exampii I. If arBqj|i:d«be r6 Inchee broad and 13, 
Feet long ; How man j Feet are conuined therein ?^ 

Mnhiply 16 by rj* and the PreduA 11 208; which* 
divided by 12^ iy'!^^^?-^!^ ^U^4 '^P^ios, which% 
i» a third Part bra root. 



<^.thMi: Mdti|J3Lis6. (tl|ftX,e;lgtJti^l.IIM^to).l>^ 
l^, and t%/^pdiift. 11,24^6^ wliic)|diiadiB4fby^i44f 







12 i 



Zi6 The Menfuratim of Fart II; 

12 : 13 :: i6 

»3 . ■ •. 



48 
16 

12)208 

« 

Or, 144 : 156: : ilS* 
16 

156 

I44)2496(i7t^ 
. , 1P56. 

5y iS^ij/if and Compajfes. 

' Extend the Compaflet from 12 to 15, thit Extent 
will reach from 16 to 17^ Feet, the Content. ' 

Or, extend from 144 to ic6 (the Length in:' 
Inches) that Extent will reach nroin 16 tct 17^ Feet/ 
the Content. 

. Exatnple 2. If a Board be 9 Inches broad 1 Hoiif 
nany Inches in Length will make a Foot ? 

Divide 144 by 19, and the Qaotient is 7.58 rerjr 
near ; and fo many Inches in Length, if a Board br 
19 Inches broad, will make a Foot. 



Inch. Inch. Inch. Inch. 
19 : 144 : : I : y.^Sfiri. 



Extenii 



Ej^nd 49 C9ff.pfirc8/f5)in ^9 to .144, tj|^fU Extent 
wili fcacK /raip 1 to 7'S? » ^&^ I?, 7 Incl^es,^n4 fo^iff* 
\kiiie more tliian alial£ $0, if a Board be 19 lochna 
broad, if yoa take 7 Inches, and a little more than a 
half with 7901 Compafles from a Scale of Inches, and 
ran that Es^tenl along the Board, from End 'to End» 
yoa may fihd tfow many Feet that Board contains ; or. 
yott may ctit oif from that Board any Number of Feet 
defired. 

For this Purpofe there is a Line opoo moft ordinary 
Joint-/lkles| with a little Table placed upon the End 
of all Tuch Ndmbers as exceed the Length of the 
Rale, as in this little Table annexed. 






I 




4 



3 


5 




a 


I 


6 
I 


1 


1 1 


3 


4 


5 


6 


,^,, 


f 



Here you fee, if the Breadth be one Jn^, the 
Length muft be 12 Feet; if two Inches, the Length 
is 6 Feet ; if five Inches broad, the Length i| z Feet 
5 Inches* £2fr. 

- The reft of t^e Lengths are f^preffed Ifi fhe LinOk^ 
thus: Iftbe^readth be 9 Tnchest you will find it 
againft 1 ; Inches, connted from the other End of the 
Role ;' if ilai Breadth be i i Inches, then a little above 
13 Inches vTill be the Length of a F6ot» fstc. ' 




t. •>•>! «*.'■• I jm »"«^T 



§11. Of Sqjjak^d Timber. 

BY Squared Timber are here pieant facli. at %^rj^ 
equal Bafes,aWa' the' SiKes 'itf'ratt Mid ^intUL 
The Rules for meafuring all fuch Solidi, are (hewed 
in ) IL of Chap« II. to which I refef .^ 



2^8 ^be Minfuration of Part II. 

Exampli I. If a Piece of Timber be i Foot 3 
Inches (or 15 Inches) fqaare) and 18 Feet longt 
How many folid Feet are contained therein ? 



H 




F. I. 


>5 

75 

18 

1800 
225 

144)4050(28.12 


« 


> 3 

• 3 

» 3 
3 9 

6 


s 


946 
3 

28 1 6 


1170 






180 

360 
720 






Aofwer, 


28 Feet and halfi 


I Qaarter. 



Here» InHead of multiplying by i8» whert I 
wrought by Feet and Inches, I multiplied by 6, and 
then by 3, becaufe 3 times 6 is 18. 

Exmmfh 2. If a Piece of fqaared Timber be 2 PeeC 
9 Inches deep, 1 Foot 7 Inches broad, and 16 
Feet 9 Inches long ; How many F<et of Timber ara 
k that Piece I 

Multiply the Depth, Breadth, and Length togetheib 
'^tki the Frodofi will be the Content* 



33 
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33 F, I. 



2. 
I 


9. 

7 


t 


1 


.t 


4 
8 


3 




a 


69 

3 


9 

3 




2 


.4 



72 II « 3 



19 29 

» 7 

297 

33 
627 

3'35 

. 4389 
3762 

627 

144)10502.25(72.93 

422 , 
1342 

465 

• _ 

Anfwcr» 72 Feet 1 1 Inches; or 72 F««t 93 Parts. 
6y Scale and Compajfes. 

For the firft Exani|$le, extend the CompafTei from 
12 to 15 Inches (the Side of the Square^ that Extent 
will reach from 18 Feet (the Length being twice turned • 
over) to 28 Feet, and fomething more. 

For the fecond Example, find a mean Proportional 
between 19 Inches and 33 Inches, by dividing the 
Space between them into two eqaal Parts, and the 
Compafs Point will reft apon 25, which is a mean 
Proportional between 19 and 33. 

Then extend the Compafles from 12 to 25 ' (the 
Proportional footed) that Extent will reach (being 
twice turned over) from 16.75 Feet, the Length, to 
7293 Feet, the Content. 

5 s A com* 



$ 



i>f6 The iV6nJu^4tidn €f Part II 

A common Error is committed^ for want of Art, 
in me^Turing tBefe laft Sorti of Solidft,' by adding the 
0epth and Brouitli together, and ttlting half for the 
Side of a mean Sauare/ Thii Error, though it be bot 
fmill, when the Depdh and Breadth are prettj near 
«qoal ; yet if the Differeacr- hp g^^f^j^' ^^^ ^rror it 
-very confidtrable ; for the Piece of Timbtr thus met- 
iiired, wilF be mo^ than the Trath, by a Piece whofe 
Length is eqnll tdtlie Length of the PilKe of Timber 
to be meafUfed, anfl the Square eqaal to half the Dif- 
ference of the Breadih and Depth, ai'l (Ball herede- 
jnonftrite. 

i fay, tKe Sqnafe GHIK 
is greater than the Paral* ^ 
Mogram AB CD, by the "^ 
little Square O H P L ; for 
the Parallelogram QPIK is 
equal .to the Parallelogram 
AEFD ; and the Parallelo- 
gram Q OLQ^js eqaal to 
the; Parallelogram EBCF. 
Tlieitfore the Square . is 
greater than the ParalteJo • 
gfiaipt by the little Square 
OfirL; which was to be 
proved. 

Otherwise, you may 
proTe it by Numberi, thus : 
TheSum of 33 and tghsi^t 
the half thereof is 26, the 
SquaHs.of 26 is 676, and thq ProduA of the Depth 
and Breadth is 627 : The DiiFerenc« pf thefe two is 49^ 
equal to the Square of hi||f the DiffBrence ; for the 
Difference between 33 and 19 is 44, the half thereof 
18 7,, whofe Square is 491 wl^ich w^a to be prpved. 

. Now, if this 49 be ^nltipUed by, t|ie Lei^gih of ^e . 
Piece, and that Prbduft diyid^. by 144^ tp bring it. 
CO PiJet, and'thofe Feet'aidded coihe true Conteu, th^ 

Sum 





Ghap. 3' GjLASiEits Wark, -i^i 

San wSl be equal to the Cootent found by the fairs 
WMjf mentionea. 

Seethe Work of both. 



J) Dtp*. 


16.73 the I 


<9 BfcadUi. 


49th.S 






S> Sun. 


IS07S 




6700 


<6 tdf. 




:6 1 


144)810. 7S(S.«9 






.j6 


W07 


»« 


•43S 


676 


'39 


>6,,i 








3J8» 




4ir ^ 


, '' 


■ ■■ p 


676 


V 


• .«)tij^..o(7».-J3 




"43 




910 




■ ', J± ' ■ 








i8 




Feel. 




"Tr* 7a 93 the troe ConteiK,' 






iUin. 78.6^ t^a^ to the Cmtnt bf iktMk Wty. 



«4^ 7bi Metfuratim tf -Part'II. 

• 3j fut and ImtUi. F. I. 

F. I. ^ ^ 

07 HZ 

o 7 — 

— — 4 4 

<> .4 I V 4 4 

16 9 . . •■ 

8 4 



5 5 4 »«> 9 



,t 



3 o 



^-^MMMMMM 



75 I 4 



5849 Part fupeiifldoii?. 3^3 

72 11 2 3 TraeCament add. _•«*« 

—...-.—— Falfe >C. 78 7 7 

78 7 7 o equal to the Content by ihe-faHe Wa)r« 

Ttjlmi bow much in Length maka u Foot tf mtf /qmroi 

7imbtr. 

Always divide.1728 (the folid Inchei in a Foot) hf 
the Area of the Bafe; the Qootient it the Length ojf 
Afoot. 

This Knle is general for all Timber, which is of 
oqoal Thicknefi from find to End* whether it be 
T^qaare* triangular» mnltangolar, or round* 

ExMmfU I. If n Piece of Timber be 18 Inches 
fqnarei How mach in Length will oiake a Foot 
Mid? 

18 

iS 

•44 

324)i7a^(i^Inciita{ wliidi is theHUTwir. 
loao 



loS 



J X 



Chtp. 4$ Sfsmred fimbir. . 24.3. 

5> Scali aniCcmpafffs. 

Extend tYie Compiles from 1 to 1 8, that Extent' 
ivllL teach from 18 to 333, the Sqvare or Area of the. 
Fsdfe ;..tbYii extend from 32410 1728; that £xt€At' wSli 
reach down ^ofli i to 5 Inches>>aDd | Of in licht 

Of tFiM : Extend the Cbmpafles from 1 8 to 41 . 5 69^ 
that Extent,, torned twice wttftOKn 1, will at left fell 
Ofoii 5^ aai before, , 

N§$ir That 41 .569.1$ the-fqoare ftoot of 1728. 

EocMpIi z. If a Piece of Timber be. 22 Inches 
deep^ and 15 Inchei bK>ad.rHow mucb ia- Lengths 
vilimakeaFo^? 

ft 

lio- 
22 

350)1728(5.23. 

780 
1200 

210 ' '"' 

Aofwer, 5 Inchet and .23 Pirtt* 

^ Scale andCompaJfei.- 

Extend the CompaiTes ffpni . l^ to !.;;» thatiExteaO 
will reach from 22 to 330 ; then extend from 330 to 
1:728, that Extent will reach from 1 to 5.23 Inches, 
ihe Length of a Foot. 



y % There 



244 ^*^ MenfwTMiim ^ Piart 11 

There is a Line for this Parpofe upon moft ordi- 
narjr Rulei, with a lictle Tabk ac die End of all fodi 
Numbers as exceed the Length of the Rolc^ foch it 
this annexed. 



I 



mmmm^ 



\ o |plglo|u^3l9 



[ 



inches* 



Hi 



ifth^l? 



i 



4 t t t » I > .LP<ct* 



^ t 3 UlS |6| 7 |8|9[bideoftheSq 



Here yon fee> if the Side of Ae S^nare be i, Ae 
Length mnft be 144 Feet ; if two Inches be the Mr 
of the Square, tt mnft be 3^ Feet in Lengthy tonnhe 
a fqlid Foot. &r. 

If the Side of the Square be not hi the Iittfe Tabbk 
yon will Ihid It of on the Une ; thns, if the Side ^ 
the Square be 16 Inches^ you will find it agahift A 
Inches and 7 Tenths, counted from the other find of 
the Role. 

Then if you take the Length of a Foot £rom the 
Line of Inches with your Compares, and run the 
Co.'npafTcs along the Piece fiom End to End, you will 
£nd how many Feet are contained in that Piece ; or 
yon may cut off any Number of (olid Feet that (hal\ 
be defired ; hot if the Sides of the Piece be onequal^ 
find a mean proportional Number, as is before taught, 
by dividing the Dtftance upon the, Line of Numbera 
into two equal Parts : Thus, if the Breadth be a^ 
Inches and the Depth 9 Inches* divide the Space 
upon the Line of Ni^mbers i4t% two eqnal Parts, 
and you will find the middle Point at 15 ; fo is ij 
Inches the ^geometrical mean Proportional fought ; 
then if yon look fbr I g upon the Line above-men* 
tinned, yon will find 7 Indies and a little above iialf 
to be the Length of a Foot* 



5IIL 



Chap. 4. Squared Timien 24,5 

§ III. Of unequal Squared timber. 

BY onequal Squared Timber, I mean all fuch as 
have unequal Bafes ; that is, facb as is thicker 
at one End than at the other ; and Aich are oioft 
Timber-trees khcn they are hewn, and brought ux 
their Squares. 

The ufual Way to meafure fuch Timber, is to take 
a Square about ^e Middle of the Piece, which they 
take to be a mean Square : This Way, when the Piece 
if pretty near as thick at one End as -at the other, is 
Ibmcthhig naar the Truth; but when there is a great 
Difproportion between the Ends of the Flece, the Er- 
f or is confiderable. All fuch Solids being che Fruftums 
of Pyramids, the true Way of meafuf ing them mbH 
i»e by Se£l. VIL Chap. II. I (hall- give an Example 
or two, which I will work both by the true and falfe 
Ways, whereby you will fee the Difference. 

Example i. If a Piece of Timber be 25 Inches 
fquare at the greater End^ and 9 Inches fqnare at the 
kffer End, and 20 Feet long 1 How many Feet of 
timber are in that Tree I 

Sum 34- 

Half yj the Side of ihc Square in the KAidd^e. 
17 • • ' 

119 

17 



289 
20 

144J5780V40.13 
200 
560 

128 "' 



Anfwer, 40. 1 3 Ftet, by the Wii'Wair. 

y i 5y 



24^ 7fe' MitifunffiMtf Part U. 

if Rait U. Sta. Vil. Chap. H. 

9 9 

91C i6 Differcoct tf Ae Sides. 

i6 

96 
16 

3)256 the Square^ 

85333 
"5 



310.3J3 
20 



i'44)6ao6«66o{43. 1 01 

146 

:z6o 

» 

Anfrtrer, 43.101 Peet, by the troe Waj^ fo tbit 
there is near 3 Feet Difference. 

By Scale and Compajfes. 

Extend from i to 9, that Extent will reach from 
25 (the fame Way) to 225, the Re^argle of theSt^cS 
of the two Bafes ; then the Difference between the 
faid Sides is 15; extend from 3 to 16, that Excent 
will reach from 16 to 85.333, a third Part of the 
Sqaa'C ; which added to 225, the Sum is 3K) 333. a 
mean «^rea : Then extend from 144 to 310.333, that 

£xunt 



Extent will reach fl-dn zo ][tbe Leng\l) to 4^*1 Feet, 
the Content the true Vft^y, ' 

Extend the Compailes from 1 2 to 1 7 (the Side of 
the middle Square), that^ Extent witl reach from 2,0 
(the Length, being- twice turned 6verjrtp^40i Feet, 
the Content by the falYe Vt^ay. 

Exampit 2. If a Piece of Timber be 32 Inches 
broad and 20 Inches deep, at the greater End, and 
10 Inches broad and 6 deep, at the leiTer End, and 
1 8 Feet long ; How many Feet of Timberare in that 
Piece? 

Rule I. Seft. VII. Chap. ll. 

32 6 

20 10 

640 60 




(195.959 mean Proportional, 
64U the greater fiafe. 

60 the leiTer Ha(e. 



a9)2S4. 

3S5/2300 ^5 959 the Sum. 

396$)37500 6| Height. 

39185)231900 . 

391909)3597500 5375754 

^44)5375 754(37-33 



««M 



10J5 

477 
4SS 

23 



<^4<1 



24^ T^f Mtnfiiratim.cf Bart Ui^ 



The Afen/kratiMcf 


""{ii 


1H- 


Sum 42 


26 Sam^ 


Half If 
»3 


- > « J • 

< ■ • . . . 


21 





« R 

I 



273 Area fn-theMiddlei '' " * 
18 Length. 

_ • • • 

2 1 54 

273 

if4)49i4(34'2 

594 
180 

72 Ftet/ 

Aii/««» J Content the tree Way 37.33^ 

By Scale and Comp^Jfesi 

Extend the Compaflles from i to 20. tbat Bxteit 
will reach from 32 to 64O1 the Area of the greatef 
Safe. 

Then extend from i to 10, that Extent Will reach 
from 6 to 60, the Area of the leffer Baie : Then ex* 
tend from 1 to 60, that Extent will reach from 640 
to 38400, the Prodod of the two Areas : Find the 
iqaare Root thereof, by dividing the Space between 
1 and 48400 into two equal Parts, fo you will find 
the middle Point at i95*9S9i ^ ^^^t fought^ whick 
S »» 



Chajp. 4. Jioitnd Timhr. 24^ 

it a nestt PrapditiAnal between tke greater aad lelTer 
Areas ; tbea athi the xnean Prq)ortioiml and two 
Areas together, and the Sam is 895-9519; which imi(- 
tipKed by 6 (a third- Part of the Leirzth) by exteml- 
mg from % to 6, that Extent ^i reach frp^i 1^S'9S^ 
to 537S-75* 'T^cn extend from 144 to 5 J75.75, arid 
that £xtent will Mach from 1. to 37.33 Feet« the true 
Content- 

For the falfdi Way, half t!ie Sam of the Breadths is 
24 f which is the Breadth in the Middle ; and iralf the 
Sam of the Depths rs 13 : Extend from i to ly, that 
Extent will reach- from zi to 273^ the Area of the 
middle Bafe : Then extend from ^44, to 273 , that 
Extent w)]4 reach from 18^ the Lengthy to 34.12> th# 
Content thofalfe Way. 

§ IV. 0/ Round Tinker, wbofc Bafes are 
' e^uat. 

THE afoal-Way tome^ftuFaRoandTimber-treeyy 
is to.^ii^^hem zh^nt the Middle with a Striogt 
4ind uke riie fourth Part of tha« Girth for the Side o^ 
a Sqaare, by mhich the/maafiire the Piece of Tim- 
ber as if ft w as f fuare. 

But thatthbris an Errof^ I fhall make appear at 
follows. If the CircumfeMaaa of a Circle be i, the 
Area will be .07958 ; then the Ibarth^ Part of i It 
»25, which .iqi^ircd ina&ib .062^.; Ikua they take for 
a mean Area, indead of .07958 : Therefore the trne 
Content always bears "fuch Proportion to the Content 
found by the aforefeid cuHomary falfe Way^^as 0.7958 
to .0625 ; which Is nearly as 23 to 18 ; fo that in 
meaforing by that caftomary falfe Way^ there is above 
the one-fifth Part loft of what the trae Content ought 
-to be. 



ijo 7^^ Menfuraium, of Eart IL 

Thii Error, thoogh it has been (b often confuted, 
yet it it grown fo cuftomary in til Places, that thera 
is litde Hope of my prevaiiiog with Men that are fa 
wedded to it, to embrace the Truth : I (hall there- 
iurt^ in the following Eiamplet, (hew bow. to worlc 
both the troe Way, and aifo . the. fjdfe or coftomarv. 
Way. 

Exempli I . If a Piece of« Timber be 96 Inches ia 
Circumference or Girth, and 1 S-Feet-long ; Howmanjjr 
Feet of Timber are contaiaed therein ? 

hr fotuth Part .of 96 is 24.. 

96 ' I 

576 Area Bafc<» 

— - Or thiA^ . 

46or F. I. 

576 a o 

i 2 O ^ 



M4>»0368|7a 

1008 4 o 



18 



288 r— 



OoateAt the ialfe Way^ 72 Feet«^^ 



. . • 



Theft 



• • • . 
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Then the trae Way* 
96 

. .92>^ 

-• ■ "^ " • I . I 

r 73728 

..46080 . . .\. . 

/*944 

^^■'^"'""■■'■^ 

^(33.40928 the Area bjTrob. s.^^IX. Ch«9« 
. , 18 



^i»—» 



5^6727424 
7^340928 



.) 



) r 



'144)13201.36704(91.67 Feeti the traeConteitJ 

_ X 

241 

97S 
1096 

88 

Bjf ^cale and C^fttpajfes. 

"BittiBd from 12 to 24 (the fourth Part of the 
^inh) thatEztentf tamedtwice over from 18 Feel 
(the Length) ^11 it laft fall upon 72 Feet, the Con- 
^lent the cailomary Way. 

Szteiid from 42.C4 to 96 (the Girth) that Extent 
ivill reach from 18 Feet, turned twice orer^ lo 91.67 
^eety the tme Contcm* 
T^ Bxmpk 



%gi Th£ i^SmfwrstiM of Fart II* 

ExampU t. If a Piece of Timber be 86 Inches 
iQirth and 20 Feet longi fkom tofMf Kect are coa* 
uiacd therein I 

The fovrth Part •f 46 is 21.$ 

2I.{ 

F. I. P. 

I 9 6 1075 

196 SIS 

^ 430 



196 



1416 4^*-*5 

o 10 9 



20 



3263 i4*)9*45-oo(64.t 

20 ■ ■ 



•■ ' 605 

64 2 5 e *9^ 

20 
The Contem the fidfe Waf^ 4|^ £eet* 



» ■' ■ V ■ • I ■ ■ 
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By the trac Waj^ 

86 
86 

688 

739<5 
.07958 



59168 
5698a 
66564 

588.573(58 

144)11771.47360(8174 

1074 
667 

91 

The true Content. 81.74 Peer. 

By Scale and Compajfes. 

Extend from iz to ai.$« tlmt Exteatt tarned twk4 
over from 20, will reach at laft to 64.9 Feet^ ch« 
Content the falfe Way. 

Extend from 42.54 to 86» that Extent, tamed twice 
wtx from. 2o, will at UJk fall^ upon 8i.74f ttib the 
tf oe Content. 

The Cylindrical Proportions may he very cafily 
f^rooght opon the Line of Nambers* 
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ProlUm r. Having the Diameter of a C^linderia 
Irches, to £nd the Length of a Koot. 

^^uppofe the Diameter 22 6 Inches. 

As 22 6 is to 46. 9» foU I to a fo«rth NumbeTi 
and that to the Length of a Foot in Inches 4.3. 

Extend the Compafiesfrom 22.6 to 46.9, that fix- 
tent will reach from i to a fourth Number ; then torn 
them over again, and that will reach to 4.3 Inches. 

Problem z. Having the Diameter in Foot-meafarey 
to find the Length of a Foot in Koot-meafure. 

^uppofe the Diameter 1.88 Feet. 

Then, as i .88 is to 1.28, fo is i to a fonrth Num- 
ber : And To is that to the Length of a Foot in Foot- 
meafure, .558. 

Extend iheCompaiTes (rom 1.88 to 1.128, thatRz' 
tent, turned twice fiom j, will reach to *358 Parts of 
a foot. 

Problem 3. Having the Circumference in Inchet» 
to find the Length of a Foot in 'Inches. 

Suppofe the Circumference 71 Inches. 

Then., as 71 is to 247.36, fo is 1 to a fourth Nam* 
ber^ and fo is that to the Length of a Foot in Inches, 

4-3- 

Bxtend the.Compafles from 71 to 147.36, that Ex- 
tent turned twice from j| will reach to 4.3 Inchcf, 
the Length of t Foot. 

Problem 4. Haviqg the Circumference in Foot- 
Ineifure, to find the LengUi of a Foot in Foot-mea- 
fore. 

, Suppofe the Circumfecence 5.92 Feet. 

Then, at 59.2 is to 3*34C» fo is i to a fourth Num- 
ber ; and fo is that to the Length of a Foot in Foot- 
jneafore, .354. 

c Extend 



Cfiap. 4. Round Timber. 2:55 

GxteDd the CompafTes from 5.92 to 3.545. that 
Extent, turned twice over from 1, will fall opoa .358 
Parts of a Foot. 

Problem 5. Having, the Diameter in Inches, and 
ibe Length in Inches, to find the Content in Inches. 

Suppcfe the Diameter 22.6 leches, atwd the Length 
1.56 Inches, or 13 Feet. 

Then, as 1 128 is to 22.6, fo is 15.6 to a foarih 
Number; and fo is that to the Content in Inches, 
62674. 

Extend the Compailes from 1.128 to 22.6* that 
Extent) turned twice from 156, will fall upon 62674 
Tnches, the Content. 

Note, That 1.128 is the Diameter when the Side of 
die Square is equal to I . : 

P»ohUm 6 Having the Diameter in Foot-mea(ttre, 
aad Length in Feet, to find the Content io Feet. 

Support the Diameter i.SS Feet, and the Length 
. 13 Feet. 

Then, as 1.128 is to 1.88, fo is 13 to a fourth 
Number; and fo is that to the Content io Feet, 
.1^.27. 

Extend from 1 128 to 1.88, that Extent, turned 
twice from 13, will fall upon 36.27. 

Prohhm 7. Having the Diameter in Inches, and 
Length in Inches, to find the Content in Feet. 

Suppofe the Diameter 22.6 Inches, and the Length 
156 Inches. 

Then, as 46.9 is to 22.6, fo is 156 to a fourth 
Number; and fo ii that to the Content in Feet, 
36.27. 

Extend from 46.9 to 22.6, that Extent, tarned 
twice from 156, will fall npon 36.27 Feet, tbt Con- 
tent. 

Note^ That 46.9 is the Diameter of a Cirdfi whofe 
Area is 1728. 

Z z PrkhUm 
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Prchiem 8. Having the Diameter in Inches, aad 
Length in Feet, to fiod the Content in Feet. 

Suppofe the Diameter zz.dlocheSy and theLengtii 
13 Feet. 

Then, as 13.^4 is to 22.6, fo is 13 to a foartl^ 
'Nornber ; aod To is that to the Content in Peer, 36.27. 

Extend from 13.54 to 22.6, that Extent, tnrDed 
twice from 13, will fall upon 36.27. 

Notit That 13.54 islhe Diameter of a Circle* whea 
the Area is 144. 

Problem 9. Having the CircumfereSfe in Inch^ 
«nd Length in Inches, to find the Content in Jnchei. 

Suppofe the Circumference 7I1 and the Length 156 
Inches. 

Then, as 3.545 is to yv, fo Is \^S to a feorth 
Number ; and fo is that to 62674, the Contebl in 
Inches. 

• Extend the CompaifTes from 3.545 to 71, that Ex- 
tent, terned twice from 1 56, wtJl fall upon 626741 
tbf CemeAt. 

Nou^ That 3.545 is the CircuQiferencei when ike 
Ode of the Square is equal to 1 • 

Prollem lo. Having the Circumference in Feet| 
etrd Length in Feet, to find the Content in Feet. 

Suppofe the Circumference 5.92 Feet, and Lengtli. 
J 1 3 Peer. 

Then, as 3.545 is to 5.92^ fo is 13 to a fourth 
Number ; and fo is that to 36.27. 

Extend from 3 545 to 5.92, that Extent, turned 
twice from 13/ will fall upon 36.27 Feet^, the Qon* 
tent. 



. .0. 



Proitm 



Cfiap. 4. Round timber. 2^y 

Problem ii. Having the Circomference in fnches^ 
and Length in Inches, to find the Content in Fe^t. 

Sappofe the Circumference. 71 Inches^ and Length, 
156 Inches. 

Then, as 147.56 is to 71, (o is 156 to a foorth 
Namber ; and fo is that to the Content in Feet 36. 27. 

Extend the CoxnpaiTes from 147.36 to 71, tfiacEx- 
tent, torned twice from 156, will fall upon ^6.27 
Feet, the Content. 

Noti, That 1 47.36 is the Circamference of a Cilrcle, 
whefe Area is 1728. 

ProUem 12. Having the Circumference in Inches,. 
and Length in Feet, to find the Content in Feet. 

Sappofe the Circumference 71 Inches, and Length 
13 Feet. 

Then, as 42 54 is to 71, fo is 13 to a fourth Num- 
ber ; and fo is that to the Content in Feet, 36.27. 

Extend the CompaiTes from 42.54 to 71, that Fx- 
tent, turned twice from 13, will reach to 36. 27 Feet». 
the Content. 

Nofe, That 42 54 is the Circumference of a Circle* 
whofe Aiea.i8 144^ 



Z3 sv. 



258 ^bi MenfuTiUUn of Part II 

§ V. Of Round Timber^ wbofe Bafts art 

unequal. 

TH E urtul Way to meafore Round Timber (as I 
faid before! is to take a fourth Part of the Girdi 
i» the Middle of the Piece, for tb« Side of a neaa 
Square. Buc this Way I have proved to be erroneoas- 
ID Timber that ii; all the Way of an eqaal Thickndt ; 
and it jBuft be much more io in Timber that is taper- 
ing ; and the more tapering it is, the greater is the 
Error : For to the Error in the laft SeSion, there is 
added the Error in the third SedUon ; therefore, to 
meafure all fuch Timber according t6 Art and Truths 
fuch a Piece ought to be confidered as a FrnHum of a 
Cone, and (hould be meafured by the Rjules given in 
Sea. VIII. Chap. II. by which Rules the fotionriBg. 
Examples are wrought. 

Examplt 1 . If a Piece of Timber be 9 Inches Dit* 
SBneter at the lefTer End, and 3^ Inches at the other 
End, and 24 Feet long; How many Feet of Timber 
are therein ? 

3j Sjlsubtraa. 

ReA. 324 27 Difference* 

^7 




5)729 the Square^ 

243 One-third. 
324 Redangle add^ 

567 

•7«54 






47 «M 
^270 



A mean Atu 445.32 iS: 

. . . »4^ 

8906^36 



144)10687.7232(74.22^ 

*■■*■■■■ ^MB^HV^aa 
607 

292 

4 
. Atffwer, 74. 22 Feet; . 

Or /2«»> Ifjf Feet Mni ImieSi 



F. L 


P. I. 


3 


2 3 Difference. 


9 


a 3 



2. 3 Reft. 4 -6 

069 



5. o 9' the Sqoftre* 



f 8 3 One- third. 
230 Rcdtangle addeA 



311- 3. a mean Sqaare* 

The«, 



z$o The XHmfitrs/icn 4f Pan IK 

P. I. >. 

TheOi As 14 is to 1 1, fo ii 3 1 1 3 to the Arsk 

i» 



7)« 


3 


9 




2) 6 


2 


3 




3 

• 


I 


I 


6 
6 


iS 


6^ 


9 




4 



74 3 o o 

Here* inftead of dividing b/ 1 4> I divide by 7 asi 
hy 2« becaafe twice 7 it 14. 

And inftead of moltiplyiog by 24Feef9 the Lcngibi 
1 multiply by 6 and 4, becaufe 6 times 4 is 24. 

By Scale and Coispa£*es this is too tioublefome. 

Examfk 2. If a Piece of Timber be 136 locho 
Circamference at one End, 32 Inches Circumference- 
at the other £nd, and 21 Feet long; How many Eict 
of Timber are contained in that nece ? 



i}6 



rhap. 4. Round Timber. 2:6 1 

136 L36 

32 32 

272- 104 Difference^ 

408 104 

4352 416 

104O 

3)10816 the Sqaare.. 

3605.333 ODC-lhiriJ. 
4352 Redtangle add. 

7957*333 & mean Cir. fqpared^ 

.€^958 

• m II I I I I ■■ 

39786665 ^ , 

716^15997 

5^5701331 : . : 



•«n 



633.2443;tSoi4 the mean Area*. 
21 



6332445^0*4 
1266489117029 



I k M 



1.3298.13576294 

144) 1 3x98.1 3 (9 2 -I !fr. 

693 

117 
Anfwer, 92.34 Ptefc 



»f 
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By Feet and Inches^ thus \, 



F. I. 


F. r. 


u 4 


8 8 Difference 


2 8 


8 8 



22 8 ^9 4 

768 594 

50 2 8 3)75 I 4 iheSqaart, 

*5 o^ 5 4 
30 2 8 o 



55 3 1 4 the Sq. ofthe Circsa 

F. 1. P. S.. 
f8:7::55 3 1 4 i tlie mean Area. 

7 

,1)386 9.9 4 

8) 35 in 9 



•*■ 



4 4 8 II the mean Area» 
7 



30 9 2 5, 

3 

/tf«/ 92 3 7 5 



fYl 
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§ VI. Of the Five Regular Bodies. 

THESE Bodies may all be meafured by thefooith 
Sedlion of Chap. IL except it be the Cabe, or 
Hexaedron, which is already meafured in Sedioa L 
of that Chapter. 

I. Of the T E T R A E D R O N. 

A Tetraedron is a Solid, con- 
.tained under fonr equal and 
equilateral Triangles. 

' Let ABCD be a Tetraedron, 
wfaofeSide is 12 Inches, the 
perpendicular Height 9 79S 
Inches. 

By Seft. V. Chap. I. the Area of the Triangle will 
be foirad 62.352 ; a third Part of k is 20.784, which 
multiplied 4>y the perpendicular Height, the Produ^ 
is 203.641632 folid inches, the Content. 

10.392 the Perpendicular ©f tbe Triapgle. 
6 Hatf the Side. ' 




62.352 Area of the Triangle, : 



20.784 one-third Part. 
9798 the perpendioular Height. 



-166272 
187056 
145488 
187056 

203.641^32 



Tb« 



ft 64 ^^ Menfuratimi of Part H. 

The. fiper€dal Content is four times the Area of 
ibe Triangle, wz, 249 408 Inches, becaufe tbete arc 
lour TriangllM. 

2. Of ibe Oct ABT^^OYx. 



The Oaaedroo it a Bodr 
' contained onder dgkt eqoal 
and eqoilateral Triangkt. 

C I^ ABCDE be an Ot- 
uedron, whofo Side it la 
Inches; the Conaenc ioHl 
«nd ropetfidal ia reqoired* 



An Odaedron is compofed of two quadrengsliV 
FfMAide joined' together by their Bafeai dieraran^ 
if tJbe Area of the Bafe be mnltiplied into a third Fail 
<rf the Length of both ?yfwmA%, the Produfi wlU ha 
the folid Content. 

5.6568 a tUrd Part of the Length* 
144 Area of the Sqaaic Ba(e. 

mmmmmmmmmm 

22627a 
226272 
'56568 




814.5792 the Solidity. 

The foperficial Content will be juft doable to that 
of the Tetraedron, via;. 498.816, becaofa the Side 
of this is fappofed to be equal to the Side of that, and 
becaufe the Odlaedron is contained under eight Tri- 
angles, and the Tetraedion bat under ioa%^ 



3.0/ 
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3. 0/ Z:^;. DODSCAEDRON. 

The Dodecacdroo u a Tolid Bod/, conUiiud andtt 
tirelve pentanBvUr plsne*. 

Let ABCDEFG , 

HIKbeaDadeca- 
cdron, each Side 
theicof being it 
Inchei J the Cm- J^ / 
teBt.folid sndfaper- ^ 
£cial, ii required. 

The Sollditj of 
At Dodecaedron ia 
compoledDFii pea- 
tangled Pyrtmidi, 
whofe Venexei «ll 
neetin the Center. 
-Tlw«ft«i ifwe find tb« Solidity of one of ibofePj'- 
rjonldi, and mdtiillr thtt by is, thtt PtoduA will 
be the Solidity of the DedccaedrDii. 

The Aliitade of one of the pmtuigled' Pyraaiidi 
will be found to be 13.16119. 

The Perpendkalac of the PentaiM will be 
^ 8.25 8*9 » 

30 half Sam of the Sidet. 

247.7^8760 Area of the Pentagon. 
60454.4 * f^^ ^'^ 0/13.36119 iaTertei; 



99099;»4 
"38744 




'HIS 



1103.48783 CoBlentof one Pyriaid.^ 




13141.15391 tb* Solidity of the Dodeciedroa. 
Aft 



266 



fi>e MtnfitratioH tf Part U. 



If the AfM o( the PcDtigoD be multiplied bjr a, 
the Prodna ttUl be ds ntperfaul CoBttat. 



a+7. 748^6 



2973.98J 1 1 the fuperficiil CoMcat. 
4. C^ /i^; it^OSACDRON. 




"TGv Hobedmii 

% folid Body, cot- 

ulncd onder tmtaj 

„ equl and e^aihttnl 

Let ABCDfePtte 
be ' 'ftit IcbticdrfiBi 
ckch Stde StifteF be- 
ing 1 2 lacKett fW 
I Contcbt, Iblidudfi- 
{icificiitt iiM^Hinlt 



The Icoraednm h cmtpoM «f twCMy triugilir 
fftmidt, with tlieir Vertchei all joioHig in tkg 
Cenier. 

Thcrerore, if the folid Content oftfite P^Mtaid be 
mokiplied b; 20, the Prodn£t ii the whole mH Cof 
Wat of the Icofeedron. 
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10.39224 the Perpendicolar of the Trianete. 
6'HalftheBI3c. . ' 



■*■ 



62 35344 
20 



■u\: 



1247.06880 ..- - -.-. 

'. ^ ■■••>.- V ■ 

3.C230456 thirdPartof ihf AWtiidc of iheP/ram. 



18(382736 

6046091. 
906914 

9009 

1209 

12.1 

■ 11 I I III I M, 

188.497292. 

20 "■••■ 

3769 945840 the Solidity, 

The fopcrficial Content, 1247,0688. 



■»• 



A. a a. , TI4 



% * 



2$$ 



The Menfuration of Part II. 





Ike 




TTed 


uedi 

or 


xnv 




Oih 




By thefe Figures yoa may cat thefe Bodies in fine 
Padeboard, cucting ail the Lines half through, and ib 

tarn them up and glue them. 

-STABLE 



Gbap. 4* thtFiw Rfgui^r Bodies. t^ 

STABLE Jbewing the Solidity andfuper^ 
ficial Content of any of the Regular Bodies^ 
the Side being i, or Unity. 



The Names 
of the Bo- 
dies. 


The 
. Solidity. 


Saperfieies. 


Tetraedroo 

Oaaedron 

Hexaedron 

Icofaedroii 

Dodecaedron 


0.1178511 
0.4714045 
I i 0000000 
2.181695 
7,6631 19 


1.732051 

* 3.464102 

6.00C000 

8.660254 

20645729 



By this Table, the CoDtent, either fuperficial or- 
ft>lid» of any of thefe Bodies, may very readily be- 
fonnd ; for all like fuperficial Figures are in Propor- 
tion one to another, as are the Squares of their like • 
Sides: Therefore it will be. As the Square of i, 
(which is 1} is to the fuperficial Content in the Table ) : 
fo is the Square of the Skle of the like Body, to the 
fuperficial Content of the fame Body. Therefore, if 
the Number in the Table be multiplied by (he Square : 
of tlK Side given* the Produdt is the fuperficial Coa- 
tetit reqatred. 

Again i all like Solids are in ftich Proportion to^ 
each other, as are the Cubes of their like Sides. 
Therefore it will be, As 1 (which is the Cube of i) > 
is to the folid Content in the Table, fb is the Cube 
of the Side given, to the folid Content required.^ 
Therefore, if the Number in the Table be multiplied ^ 
by the Cube of the given Side, the Produdl will be>: 
the folid Content of the fame Body. 



7. 






A a 3 
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Example i. If the Side of a Dodecaedron be is 
Inches (ai before) ; What it the Content folid and 
fuperficial ? 

7.6631 19 the tabular Namber. 
1728 the Cube of the Side^ 

61304952 

15326238 

7663119 



13241.869632 the folld Content^ nearfy. the famea^ 

(before* 
eg 645729 the tabalar Namber. 

144 ihe Square of the Side* 

81982916 
S25'829r6 
30645729 

2972.984976 the faper£cial Content* 

By Scale and Compajfes. 

Extend from i to i a (the Side) that Extent being 
turned (hree times over fom 7.631 19, will at laft fall 
npon 13241.86, i^c, the folid Content. 

And if you apply the fame Extent twice from 
so 645729, it will at laft fall upon 2972.989 ^c, tbe 
fvptrrhciai Conteot, 



Xxamfk 
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EjeampU 2. If the Side of an O^aedron be 20 
Inches) What is the Content folid and foperfidal \ 

•471404$ the tabular Number. 
8000 the Cabe of the Side. 



3771.2360000 the folid Content. 

3.464102 the tabalar Namber. 

40a' the Square of the Side. 



1385.640800 the faperficial Content. 

By Scale and CompaJfeSi 

Extend from i to 20, that Extent, turned three 
times over from .4714045, wiJl at laft fall upon 
3771.2369 the folid Content. The fame Extent, 
turned twice over from 3.464, &r. will at laft fall- 
upon 1385.64, the fuperficial Content. 



§ VII. How to meafure any irregular Solid. 

IF you have any Piece of Wood or Stone that is 
craggy or oneven, [and you defire to find the 
Solidity, put the Solid into any regular VelTel, as a 
Tub, a Ciftern, or the like, and pour in as much 
Water as will juft cover it; then take out the Solid, 
and meafure how much the Fall of the Water is, and 
fo find the Solidity of that Fart of the Veifel. 



Example* 



27%- X1^ Mnipkr^tm ^% 8fc. Bart it; 

txmpk. fiippofe a Piece tf Woo4 oi %^umim ht 
neaflmd, «W iap^*(* & Tttb s» Indm Ditmmr^ 
into which let the Stone or Wood be pQC» and covered 
with Water ; thee, whan tha Solid u ukeo oa^ fbp- 
pofe the Fall of tha Wiiar 14 Inches ; Sqaave 32^ and 
moltiply the Square hy .7854, the PfMaA wiU be 
804.24969 the Area .ef tka lala ; wfaiab maldpM 
by 1^, the Depth or Fall of the Water, and the Pro* 
doA It 11259.49, &f. whicbdindcd \xf iyz%^ the 
Qpotient it 6.$i Feet; and 16 puch i•^dle.folid Coar 
lent reqairedJ 



CHAP. 
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CHAP. V. 
PraSical S^uefthns in Measuring. 

^iftien i.T F a Pavement be 47 Feet 9 Inches long» 
X and 1 8 Feet 6 Inches broadi I demand 
how many Yards are contained therein ? 



F. T. 

47 9 
18 6 


6 



0. 


F. \. 

47-75 
i8.f 


376 

47 
23 10 

4 6 


2387s 
38200 

4775 
9)883.$7S 



a83 46 98.1 

Aofweri 98 Yards 1 Foot. 



^/. 
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^Jl, 2. There is a Room, whofe Length is 21.5 
Feel, aad the Breadih 17.^ Feet, which is to be pared 
whh Stones, each i8 Inches fqaarc; 1 dentaad htw 
many fuch Stones will pave it I 



21.5 1.5 

17.S 1.5 

«075 7$ 

1505 15 



215 



2.25)576.25(167 

1512 
1625 



2.<5 Atea of ot« Sioie^ 



50 Anfweri 167 Stonet«. 

^tft, 3 . There is a Room 1 09 Peet o Inches abootf. 
ard 9 Feet 3 loches high, which is all (except, two 
Windows, each 6 Feet 6 Inches high, and 5 Feet 9 
Inches broad, to be hune with Tapeftry that is Eli- 
broad ; I defire to know now many Yard} will hang 
the faid Room ? 

From the Content of the Room, fubtra£l the Con* 
tent of the Windows, and divide the Remainder byi 
lhc f^aare Feet in a Yard of Tapeftrjr. 



* 



. W 



%^^ 



, • • 
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3-75 ^'^P-rj ^Length. 5.75 

3 92.5 Erendth* 6.^ 

1 1. 25 5487s «875 

21950 3450 
9«775 

'■ 37-375 

It>i5.i875 Cbtitentdiftheltootii. z 

74. 7 5 Content ^ tlie Wini. fab. ' 



«i.25)940.4375(83.59 



mmmm 



4043 
6687 

10925 
500 

Aofwer, ^3. $9 iTarib. 

i^ivil9. 4% If the Am of a Globt be ^7.5 lochtl § 
i«de»ttiddie Content Mid and liipericiii. 

3.1416 

«>S 

Hi ■ ■ I 

I57OSO 
♦19912 t 

'62€3% 

4I6.39.400 the iSntomferesce* 



W.394 



2j6 PraSkal ^tftions. Part 11 

86.394 the Circomferecc^, 
27.5 the Diameter. 

431970 
6047^8 
172788 



6^375.8350 xkt faperfidal Content. 

395.9725 a fijcth Part* 

27.5 



19798625 
27718075 
7919450 



1.889.24375 

Aniwer, | , 5^^ p^j fuperficial: 
^ifi. 5 . There it the Frnfium of a Globe, the 
Diameter of whofe Ba(e is 24 Inches, and the Alti- 
tude thereof is 19 Inches; What it the Ccmtent folid 
and faperficial ? 

' Find the Superficies as It dire£ied In Page i88» and 
jt4 the Solidity- by the firft Theorem in Page 190. 

*4 -7^54 '7^54 *° 

"j24 567 400 20 

96 47124 314.1600 400 

48 54978 

39270 

576 

314^16 J 

766.5504 the Carve Saperficies. 
452.3904 theBafeadd. 

6 12 
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4ts 

109 the Square of the AU. idJ. - 



59s H^Son. 

10 Builtl^ykjrdMAlb' 



{236 nidii^/. 



!'9»» 
1 596* 
10640 
36600 



3785.5510 th« Solidity tn IkIwi. 
^a^. 6. If a Tree girt it Fiet 6 Inchet, ii4 
S4. Feet long t How msBf TMt of Tiaber tm « 
Uiacd ix tfau Tree > 

4)iS 6 tlwGirtk. ii*^^'' 






3 MereliBDltiidf bjrCtndby 
" 4, beetnfe 6 timet 4 U 24. 



2 33 

11 Toflt 33 Feet 4 lukM 6 Fam » 



I« 

z 


6 
S 




4 
3 


< 

» 


«1 


4 


S 


1' 


l:> 


4 


1 


6 

4 


l°)S<l> 


4 


6 


• 



17* BraaicaJ ^eftims. Part 11. 

Noti^ That 40 Feet of Timber is a Ton, and 50 
Feet a Load. 

Nott alfo^ That 4 Feet broad, 4 Feet deep, and S 
Feet Ibng, is a Chord of Fire-wood, that is^ 128 ca- 
bical Feet. 

Sluifi. 7. There is a Cellar to be dog bjr the Floor, 
whofe Length is 33 Feet 7 Inches, and the Breadth 
is 18 Feet 9 Inches, and its Depth fs to be 5 Feet 9 
Inches ; I demand how many Floors of Earth are in 
that Cellar \ 

F. I. 

33 7 the Length. 

18 9 the Breadth. 



S64 








33 








16 


9 


6 




(8 


4 


9V 




9 








. 


I 


6 







629 


8 


3 




5 


9 


the 


Depth. 



3H« 5 3 
314 10 I { 

'57 5 o 
324)3620 8 4(11 

56 
Anfwer, 11 Floors 56 Feet. 

iVi^//, That 18 Feet fquare and a Foot deep ?s a 
Floor of Earth, that is, 324 folid Feet. 
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^ijl. ^. There is a Roof covered with Tilei, 
whofe Depth on both Sides (with the ufual Allow- 
ance at the Baves) is 35 Feet 6 Inches, and the 
Length 48 Feet 9 Inchet; How raany Squares of 
Tiiing are contained therein ? 



P. T. 

48 9 

ZS 6 




240 

«4 4 
17 6 

8 9 


6 
a 



»7l30' 7 


6 


Aofwer, 17 


Sqaatcs 30 Feet. 



SijtiJI, 6. There h a Cooe, whofe Diameter at the 
Safe is 42 Inchesi. and the perpendicuTar Height 94. 
Inches, and it is reqoired to cut oiF two folid Fec« 
from the Top.cnd thereof; I demand what Length 
npoD the Perpendicular ma ft be cut oflF? 



B b 2- 42 



4to fraSkai ^Jtim. Pait tl 

4J a -94 

«4 545* 37« 

1764 IB 36 Squire. 

•7^54 94 

705^ 553H 

S820 79524 

14112 ■ ' ■ ■»■■ 

»2j48 ^30184 theCiiGf. 

»3«5-44S6 
94 

554>7824 
124690104 



» ■ I I . t I. ■ 



43410^6288 

AU the folid Bodies art in iripticate Rcafon tf 

their homologoQS $tdes» by £f(r/, ia» 12; 12, it& 

and 1 19 33 : Therefore it #ill be» 
Solidity of the Cone. Cab. Alt. SoLdity of » Feet« 

43410.6288 : 830584 : : 3456 : 

34S^ 

— ■*— ' m 

4983504 
4I5292O 

3322336 

a49"75* 

43^4106288)2870498304(66124 the Cube of the 
' ' ■ (Length. 

265860576 
5396803 

1055740 



• • • 



66124(40.43 

2124000 Refolvcnd, « 



492 Divifor* 



I20 

4800 



48^120 Divifor. 

1920 
19200 



1939264 Subtrahends 
1.84736000 RefoWend; 
\%\z 

48964a 



4897692 Divifor*. 



27 
10908 

1468944 



147003507 Sabtrahend^ 
3773*4^3 

Anf'votr^ The Length upon the Perpendicular mnit 
« 40.43 Inches. If it had been 3 Feeti the Length^ 
4id. btea 46.29. Inches. 

B b }, If 



tS2 PnOiist $f^/fktu. PtrtB. 

If two Feet were to be eat o£F from the Bottom, or 
greateft End, tlien from 454106399 fubtraft 3456^ 
And the Remaiftder ii 39954.6238. Then lajr» 

43410.6288 : 8.305^ ^ • 3:99S4^8> 



fS98t85i5 

3196370304 


z 


>99775I440 
1 19863S8640 
3196370*04 




15410.6288)33 i85675407,2i^2(7644j9(9r.4 


9'9ofi4<iF9^ ^ 


-729 


279023524 *» 




1935975.1 


^5459 


1995500 




259075 


27 


42022 


245 


^6* 


*457 




271 




243 


• 


2457* 




H>888ooc^ 


' 


273, . 
*4845^ 



24870J 

Jh/wir^ It mvft be cot if %i^ Iiiche» from the 
Tep> Qi 2.6 Inches from the Bottosu 



•#.•» 



n^ 



^tfi. I o. If a fqaare Piece of Timber be i z Feel 
long, and if the SidQ •£ the SquAre of the greater 
Bafe be 21 Inches, and the Side of the Square of the 
}eSkf Bftfe bo % tnchei 1 How far noft i ncafurfr 
from the greater £nd, l» oot olF throB fiplid FiBd I 

Firft find the Length of the whole Pyramid, thui ; 
the Difi«rctxice between ai, and | is ^i Then, 
Diff. Length* great. Length. 
Ac 18 : la r: a« : 14. 

So I find the whole h§»^ 9I the VyfuM to be 14^ 
Feet, or v6B Inches. 

The ScM CaatiRt of Alt ^ol^ Pyrooild ie 1469^ 
Inchd, iMd the £oIid Content of 5 Feta it 8640^; 
which fabtraAid from 94696, thtro refnaia 1^56* 
Inches. Thea» tho Cobe of 16a (the Length) it 
4741 63^ • Then, 

24696 : 474^637 : : 16056 : 
3082752:, whofe Cube Root i» 145. 54 ; iiibtraA tlrif 
Hoot from 16R (the Length)^ and there remains 22.46< 
Inches, which it the Lea^th of 5 foUd JPeex at tho 
great Bod« 

^M^ u. Three Man bought a ^rindftooe pf 
40 Inches Diameter, which coft 20 Shillingi; gt 
which Sum the firft Man paid 9 Shilliogs^ the iiscaiMi 
i ShflfingSy^and the third 5 Shillingt ^ I demand how 
much of the Stone each Man muft grind down, pro* 
portionable to tho Moofj kit ptid^ 

AllQrdet are 1» dnplteate Realbfr. of their Dian^e^ 
ter» by EucL 12, 2. 

Sqaare the Semidiometer, which makts4P0. Theit 

8*. Square, a^ 

ao : 40a : : 9 r i8a. 

This 186 is the Square of the Semidiameter of the 
Citcle belonging to the firft Mao^ 

5. ^^ 
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8. •• 

Andy 20 : 400 : : 6 : 120. 

Tbif r20 U the Sqaare of the Senidiameter of the 
Circle belooging to the fecondr 

0. t. 

Andi 20 : 4C0 : : 5 : loo. 

This TOO is the Square of the Semidiameter of the 
Circle belonging to the third. 

Then, from 400 (the Square of the Semidianeter 
of the Scone) fobtradt 180; and there remaios 220, 
whofe fqnare Root is 14.83 Inches; which fobtraAcd 
from 20 Inches, (the Semidiameter), there remain^ 
5.17 Inches, which is the Breadth of the Ring, er 
Part of the Stone which muil be groimd down bjr the 
firft. 

Then, from 220 fubtrafl 12a, and' there ftraainf 
lOo, whofe Sqaare Root is 1 o ; fubtradt that firom 
14.83, and there remain 4.83 Inches, the Breadth 
ef the Ring, or Part to be ground down by the fe^ 
cond Man. The third mufi grind down the Rb- 
mainder, which is iq Inches, the fqaare Root of 
roo. 

This Qaeflion may reiy eafily and fpeedily be per* 
furmed g«ofliecricall|ri. ts ia the a^mcxed Scheaie, 



Pirlt 
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ud croli K Ml ri^t Aaglet with dw two DUiMU^s . 
AB uul CD : Then divide the SeinidiuBKer A. o 
(wbicb (Uppci'b ao) in Prc^wnioa-ta 91. 61. and {*■ 

iue fevuu SsDvi paid uf the thfes Hen) bjr tke 
'oiati B ind P; lb fhdl AB be 9, BF 6, uiil FOl t 
Then divide EB into two e^al Pirli is d, aid upon d, 
at a Center, ftrib the Semicirolc B & Bj aod divide 
FB into two equal Paiti id e, and upon C| ai a CeatCTt 
with [he Radiut cF, flrikc the Senucircle £bB : So- 
have yoa the SemidiamcCef O C divided ietA thrift 
(itch Pu» u the Stoae ought to be divided ; wd Cir- 
clei, Rruck througb thofe Points, siU fiiew bow nocb 
each Man muS grind for kii Share. 

^^. i>. A Gaid'oerbe h^d an oprigbt Cooei 
Out of which fliould be cot bim a Rolling-ftone, 

The biggefl that e'er it could make : 
The MafoD tM laid, That cheie wat 1 Role 
For fiich (bit of Work, but be had a tbick Sknll : 
Now help him for Pity'* Salce. 
Aiffiiiir, Itmaft he cut uooc third Fart of the AU 
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^ffi. 13. There is a Ciftern, whofe Deptk is feven 
Tenths of the Width, and the Length is 6 tiroes the 
Depth, and the folid Capacity is 367.5 Feet ; I de* 
mand the Depth, Width, and Length, and how man/ 
Boihels of Corn it will hold? 

Firft, yoa muft find three Nambert in Proportioa 
to the Depth, Width, and Length, thas : Suppofethe 
Depth 7, then the Width will he to, and the Length 
42 ; which multiplied together, the Prodaft is 2940, 
which is the' folid Inches in a Ciftern, whofe Depth i& 
7, Width 10, and Length 42. fiut the folid Inches ia 
the Queftion are 635040 (= 367.5 X 1728) then the 
Cube of fuppofed Width is 1000. Sa it will be^ 

2940 : 1000 : : 6.35040 : 216000, whofe Cabt 
Root is 60, which is the true Width ; 7 Tenths 
thereof is 42, the Depth ; and 6 timet 42 is. 252 
hiches, the Length i which three Nambers being 
innltiplied together, the Produd will be 635040. n 
^efe folid Inchea^,j)|fr|d^d by 215^42,. and the. 

Quotient it ^^S^^i^HRyi^iJ^^ 9ittR2J^I 

Bufbels I Peck ^vmn^mi 10 mnca wmnirCiS' '^ 
tern hold. 

^ifi* 14. Sdppofe, Sir, a Faihel be exa^lly roun4» 
Who/e Depth being meafur^d, S Inches is found; 
If the Breadth 18 fnches and half you difcover, 
This Buihel is legal all Englignd over^. 
But a Workman would make one of another Frame ^ 
Se?'n Inch and a half muft be the Depth of the famej. 
Now, Sir, of what Leogth mud the Diameter be,. 
That it may with the farmer in Meaforc agree? 



B^S 
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18.5 
i8.S 

1480 ^ ' - 

Its 



342.25 the Squire. 

•7854 

13-6900 
17II25 

239575 



'.t 



.ft ^. 



268.803150 

f 



2150.425200 the folM Inches In a Baihel. 

7.5)21504252(286.72336 r . , ,/ ' . 



V , ' ...i* rk . > • '■ • 5f. 



;.wi 



650 

if04 
542 

. '75 ,. 
* 252 * 



\ . 



• • • 



i. 






78S+ 
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• • • • 
.7854)186.72336 ) 365 .0666) 1 9. 107 

■ I 



51103 ■ ■ ■■ 

5236 «6i 

S«i)4o« 
381 



38207)256600 

'drfvm^ Tbe Diameter soft be 19^07 lachetj if 
Ae Depth be 7.5 Incbet. 

j^K^. ic. In the llidft of aJtfe»3ow well ftorc4 

with Grafs, 
I toek joft AH Aoe to teditrin^ Afi ; 
Hew Ioiib; maft the Cord be» that feeding all roaadi 
He may^t srazt left nor more than hit Acre. of 

Gronndl 

Bf Problem 10. Sedion IX* Chap. I. find theDit" 
aieter of a Circle containing-an Acre 1 half that wiH 
be the Length of the Cord. 

The Work. 

660 Peet» tht Length of an Acre. 
66 Feet, the Breadth of an Acre. 

3960 
3960 



43560 the fqnaie Feet in an Acre* 



Ai 



iA% I t /i^73« : : ^3560 

76392a 

• 38196 - 

50928 

• • • 

$$46o.5{^2o(23j;.5 Dianietei'. 
4 ^1 

43) 'U 

:t29 

465)2560 
2325 

4705)235551. 

235 ^5 

34 
Jlnftnar^ Tke Cord rouft be 117 fipet tnd 9 Incbe^^ 






C C ^(/?, 
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^R. 16. A Maltfter has a Kilo, tluu is 16 Feet 
6 Inches fqaire ; but he is minded to pall it dowiw 
and baild a new one, that snajr be big enough to d^ 
three times as much at «a time as the old one wiH 
do { I demand how much (qoare the new one moi 
be? 

16.5 

(6.5 




272.25 the Area of the old one. 
£ 

• • • ■ 
8i6.75^t8 57 

4 




*55)327S 
2825 



5707)45000 
39949 

5051 

^n/nuir^ The Side^of the sew one tnaft be 2a Fcee 
an4 near 7 Inches* 



^^ 
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^ft:* 17. I^a round Ciftern be 26:3 Tnches dia- 
meter, and 52.5 Tncbesdeep; How many Fnchesdia* 
meter muft a Ctdern be to bold twice the Qjiantity, 
the Deptb being the fame ? And how many Ale Gal- 
Ibns will each Ciftern bold ? 

26 3 
26 3 

789 
1578 
526 

691.69 Square. 

z 



• 



►J<3'3«(37-»9 
9 



67)483 
469 



741)1438 
74 « 



7419)69700 ' 
66861 



2«39 
The Diameter of the greater k 37. 19 bchfa» 



C c a 691.69 



I 



z^i tr^ffital ^kjfiisns^ Part U. 

^1 .69 4k SqiMf c oft the leflerCi(r 
.7^54 (4crB^ft Diancter. 

•76676. 

545845 

55335* 
484183 



543.253326 Area of tHcLBafe. 
$25 

— ^M— — II I I 
271626663,0 
1086506652 
2716266630 

28520.7996150 folid Coatcit in lQch<i» 

282)28520 799( I o^».r^7 t^ont. 

^20 
387 
1039 
21 9 

"^ 

A'l^i^, Tliat 282 folid ImW i*a» Ate or Bctx Git* 
Ion, and »3i a Wine G^tos* 

And 359.01^ is the S^oftre of the Diameter of ft 
Circle that Will hold a Galloaof Ale at an Inch deep> 
and 29f jm-f«r Wiflf. 



Yitf 
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Yoa may find the. Content in Gallons^ thas : pi- 
viee the Square of the Diameter by 359*05, and nia^* 
tiply the Quotient by the Depth. 



3j9.05)i383.38 


(3-853 


' •'■)■ \ 




5?-»S 


■ •>■ ? 


306230 


: > -"tr^ 


• .U»iJ 


IS99O 


19265 


i 


1037 


7706 - . 


•^v*"' 




19265 


:.£ 






i. 'i 



The Content of the greater^ 209.2825 Ga]k>9|. 

^ifi* 18. If the Diameter of a Calk at the Bang 
.be 32 Inches, and at the Head 25 laches^ ai|d: the 
Length 40 Inches ; How many Ale Galioni are con- 
uined therein ? 

125 64 

625 io;s4 Square of the Bung Diameter. 

1024 the fame. 
625 Square of the Head 1>iame'.er. 

1077)2673 (2.48 • 
40 • 



y ^ 



5,90 

8820 99 2P 

204' 

Anfwtr^ 99; 2 Gallons^ 



Cc3 Other. 
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' dtbemift 3rM fttjr find a meto Dknncier, »ad 
work bj Scale atd Compaflcf , thus : Sobtraft 25 frofli 
31, tml tbcre rcmaimj, which multiplied by .y^ the 
Proda6l it 4.9* which added to 25, the Sam is 29.91 
Then extend the Connpaflet from 19.95 ^ ^9-9* ^ 
Bitent tamed twice from 40 (the Length) will h& 
upon 99.6 Gallons; fomething more than before. 

^/. 19* There is a 9tOM» 20 Inchea long, i{ 
Inches broad, and 8 Inches thick, which weighs 217 
Pounds I i demand the Length, Breadth, nnd Thidi* 
Mft of anochef of the lame Kind aMi Simpc, which 
weighs icoo Ponnds? 

The Cube of 20 (the Length) is Scoo. Then (tf 
Eael. tl. 33.) 

217 : 8000 : : 1000 : 36870.645, whoft Cube 
Root is 38.28 Inches, the Length of the Stone weigV 
ing 2000 Pounds. Then fa/, 

20 : 33.28 : : 15 : 24 96 
20 : 33 28 : : 8 : 13*312 

fThe Length -33. 28 1 

Anfwer, < The Breadth 34.5I6 v lachet. 

t The Tbicknefs 13.3123 

^tft. 20. If an Iron Ballet, whoTe Diameter is 4* 
Inches, weighs 9 Pounds ; What wiM be the Weight 
of another Bjl!et (of the fame Metal) whofe Diameter 
is 9 Inches ? 

The Cube of 4 is 64, and the Cube of 9 is 729* 
Then (\>y Eucl. 12. 18.) 

a. U. 

64 : 9 : : 729 : 102.5 ij;« 
Jn/wiTi Ic weighs 102 8 ^ fire. 



^Jl. t f • There ' it ft (q999% ?fHm\i of MarUe ^ 
each Sf^ •f kt Bafe k 5 Inehet , and tkc Height there' 
of 1^ laches, and its Weight is 12 Pounds and » 
Quarter 1 I demand the Weight of asetbtJr like fquare 
Pyramid, «ach Side of whofe Bafe h 30 laches ? 

The Gbbe ff 5 is 1 25, and the Ctriieof 30 is 27000.. 
Thtn ihfEmel 12. la.) 

tt. ih. 

125 : 12.2$ :: 27000 s ft646« 

Am/wift The Weight is 264$ Pounds* 

^ft, 22. There is a Ball or Globe of MarUrr 
whofe Diameter is 6 Inches, and ita WdghTii 
Pounds ; What will be the Diameter of aik>t><£r Globtt 
of the fame Marble, that weighs 500 Pooiids ? 

The Cube of 6 is 2 16. Thea. 
&. lb. 

II : 216 : :. 500 : 98i.iSi9. 

Whofe Cube Root is 2 1 .4 Inches, Ae Diameter fought.. 




«ai 
«aie 

.9 Ineh^, and its Length is t c t^eet;. 1 demand boi^ 
17 loiid iFeet are containea therein I 



H«*«4 
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4.8284 the ubttUr Nomber, Page 88. 
237 ihe Sqaare of a mean Side. 



3379W 


21 


\% 


96568 


9 


12 








189 


3)i44 


IH4.3308 


48 




«5 


*37 


48 


57216540 


# 




1144330^ 






] 1 71 64,9620(1 i9.a. 


• 


27.6 






1324 






289. 

A. 








119.2 folid Feet. 



^ft* 21' There is a PrndaiD of a Coaei die Dia- 
meter of the greater Bafe is 36 Inches, and the Dia- 
meter of the leiier Bafe la 20 Inches, and ibe Leagdi 
or Height is 215 Inches ; I demand the Length and 
folid-Content of the whole Cone, and alfo the foiid 
Concent of the given Frnllum ? 

Firft, Find the Length of the whole Cone, thus : 
From 36 
Sabtr. 20 * 

16 : 215 : : 36 : 483.7$ 
So the Length of the whole Cone is 483I Inches^ 



k ■ '.' , ''^"•^ 



^ 
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Tlien Ao4. Ao>QQ9tQiit,Q(the wWe Cone. 

3^' 1.017^.8784 

36' 5.2- 161 

2I.& >0 1 2^784 

108 61Q727Q 

— -• IQI7W 

^296 20347 

•7^54 5^ 

5184 1728)1641 32,aa3(ft4.9» Feci. 

648Q ■ I 

10368 8612 

9072 12008 



1017.8784 ArctVafi. 






Thai I find che Soliditjr of the wMt Cdiie 94.9^ 
Feet. 

Tbeafiftd the folid Content of the Top-part thit 
iiwaniuig^ 






7«54 
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.7854 clie Area of \Sn\tf. 
400 the Square of 20. 

3)314. ij6oo Area of the lefler Safe. 

104*77 » third Part. 

268.7 s Ahkude of the Tog. partp. 

52360 

73304 
83776 
62832 
20944 

r728)s8i43i.5ooo(i6.28 Fc8U 

mmmmmammmm 
10863 

495S 

14990 



u6& 

Feen 

Content of the Whole 9498' 
Content of the Top-piece 16.28 

Content of the Fraftom 78.7 

^ueft, 2$. If the Top part of « Cone contatne 
26171 folid Incheiy and 200 Inches in Length, and 
the lower Fraftom thereof containt 159610 folid 
Itacbes ; I demand the Length of the whole Conet 
and the Diameter of each Befe I 

200 159610 



add. 

2CO 



s9^«or 

26171 3 



Mti 



40000 185781. theSam^ 

200 

toooOQQr 



^\^ 
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26171 : 8000000 : : 185781 : 56789881, whofe 
.Cobe Root it 384.3 lochei, the Leagdi of the whole 
Cone. 

Then find the Diameter of the leifer Bafej thus : 
^00)^6174 

f 30^55 
3 



^92.565 Area of the lefler Baft. 

Then, by Prob. X. SeA. IX. Chap. I. 
I : .12732 : : 392.565 

1.2732 

785130 
1177695 

«747955 
785130 

392565 



.499 8i37S8®(*2.3 
4 

— 

443)1581 

1329 



4f*5)«5*37 
.2912 



k > 



Apini 



.'UflbrlMi;Lcfi:*DIni. Or.'Xeiig:. Or«1>um. 



Incliei. 

^[T|itt^IlilfCJ(k'lir^lliiis^Me6iMle 584.} 

jh/wirA The DumeCer of UiegratMr Bafe 42.94 

^ The Diameter ofthe MTer Bafe 22.3$ 



<^tt^. 26. There is a FroftMi of a Cone, whofe folU 
Centent is 20 Feet, and its Jbevgth'iz Feet ; and the 
igrtKm-Bimmer'fBems'Mtk Pftponioii to the lefler 
at c to 2 { I demand the Diameters } 

5x5 = 25 3)ie 

2X2= 4 — 

5X2 = 10 ^)^^(5 Fc^* 

The Snm 39 TFhefe 5 Feet are the Tripk 

•<o^a mean Area. 

Then, 1 : 1*27324 : : 5 : 6.3662. 

; So tkrtrfple Sqcarfr^P asaean D iameter is 6.3662, 

•• ■ 

•'■' '' ^ 

./^ Then, 59 :^6jji662,z : 95-: 4.080897. 

.; Tiiis 4.080897 is the Square t>f the greater Dit* 
meter, whofe Square Root is 2.oeoL23'Feet ; which 
is 24.24147 Inches. Then, 

5 : 24.24147 1 :^t :, 9.69659 

So the greater Diameter is f4;«4i47f and the lefo 
Diameter is 9*69659 Inches. 

^efi. 27. There is a HMn of Wainfcot 1 29 Feet 
6 Inches in Circumferen€e«''and 16 Feet 9 uichet 
high (being girt over the^Mouldinge;) there are twa 
Windows, each 7 Feet 3 Inches higliy and the Breadth 
of each, from Cheeic to Cheek, 5 Feet 6 Inches $ the 
Breadth of the Shutters of each is 4 Feet 6 Inches^ 
th$ Check- boards and Top and Bottom-boards of each 

- 6 Window, 
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Window, tlken together, ie 14 Peot <- iKhei, and 
tlieir Brcsdch 1 Foot 9 Indiei ; the Dom^mIo 7 Peet 
Ugh, Bad ] Feet 6 laolwa «Hdci tha Doar t Fleet f 
iach«w4de; 1 demand liowmaiiyVaadl«fwWn<ce( 
mrp COMtincd ta Ikat Room i 

F. I. F. 1. 

■•? « 7 1 

781 o 89 o 

"I S 7 6 

64 9 

3* 4' 6 ja 7 ^ 



•469 



48 It ) 



i? 




8s 9 o 



F. % 

5« J J d 



7 S 



79 ?} 
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The Content of the Room x 1 69 i 6 

The Shuccers, at Work and half 97 10 6 

. The Door, ai Work aod half 34 i 6 

The Cheek-board^ &<• ^590 

The Sum 2386 10 6 
The Window-lighu and 1 

Door-cafe deduft J '^4 3 







9)2282 7 6 

*53 5 

Jn/wir, 253 Yards 5 Feet. 

^«(^. 28. There is a Wall which contains 1822; 
Cabe Feet» and the Height is 5 times the Breadth, 
and the Length 8 times the Height; What is the 
Length, Breadth,. and Height f 

. Sappofe the Breadth 2, then the Height moft be 
10, and the LeAgth 80; which three Numbers nul* 
tiplied together, thd Prod oA will be 1600, and die 
Cube of 2 is 8 : Then fay, 

1600 : 8 : : 1822$ : 91.125. 
Then the Cube Root of 91.125 is 4.5, which is the 
Breadth; then 5 times 4.5 is 22.5, the Height; and 
S times 22.5 is 1804 the Length. 

^^ff. 29. There is a May-pole, whofe Top^end 
was broken off by' a Blaft of Wind, and the Topeod, 
[n falling, ftruck the Ground at 15 Feet Diftance 
[om the Top of the May -pole, the broken Piece 
39 Feet ; Now I demand the Length of the 
May-pole ? 

By SucL i.47» the Square of the Hypotheneufeof 
a right-angled Triangle is equal to the Sum of the 
Squares of the Bafe and Perpendieolar. 

That: 



N 
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Therefore, from the Square of 39 fubtraft the 
Square of 15, the Square Root of the Remainder is 
the Piece (landing ; to which add the Piece broken 
eSy and you have the whole Lengthl 



39 
39 




»5 

75 
»5 

225 



66)396 
596 



• • • 




The Piece Handing is 
The Piece broken off is 

The whole Length 



36 Feet. 
39 Feet. 

75 



A May-pole there was, whofe Height I woold kneWf 
The San (hining clear» ftrait to work I did go : 
The Length of the Shadow, upon level Groond^ 
Juft fixty-five Feet, when meaiarM, I found ; 
A Staff I had there, juft five Feet in Length ; 
The Length of its Shadow was four Feet One-tenth : 
'How high was the May- pole, I gladly would know f 
And it is the Thing yonVe defir'd to (how. 



D d a 



Br 



/ 



$^4 
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Bf EM. 6. 4. 
aA : Ab « : AB : ftC 

Thtt it» 
4.1 : 5 : : 65 : 79.26. 

So I 6iid the Heigbt of the Maj-pole ta be 75 Feet 
aod a Ikde abave 3, laches* 



/ 



/ 




/ 



\0 

S 



/ 



£SL 



B 



Here AB rcprefcBts the length of the Shadow of 
the Maypole, and BC the May-pole ) a A the Sha- 
dow of the St^ff, and A b the Staiff. 

^ejl. 31. What wilt be the Dlaneter of a GIobe» 
when the Solidity aad foperficial ConteM thereof ait 
equal ? 

If the Diameter be i , the iSolidit^r will be >^t^6p 
and the Superficies will be 3. 1416 ; that it, as i to 6. 
And to find the fuperficial Content, we moft moiti* 
ply 3.1416 by the Square of the Axis or Diameter^ 
and the ProduA is the faperficial Content. And for 
the Solidity, mu\u^\^ .^^'>^^^ tSie Cube of the Azis» 

>hjt 
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cbeProdnA is the folid Content; therefore, J)ecaare 
•5236 is a fixth Part 0^3.1416, we maft take 6 for 
the Diameter fought. For if 3.1416 be maltiplied 
by the Square of 6 ; nfix. by 36* the Prodod will be 
113.0976; and if .5236 be multiplied by the Cube of 
6; o/is. by 216, the Prodod is likewife 113*0976^ 
the Solidity equal to the Superficies. t 

Therefore^ 6 is the trae Anfwer. 

^ft. 32. What will the Axis of a Globe be, when 
the Solidity is in Proportion to the Soperficies, as 18 
to 8? 

Bccaufe the Solidity and Superficies is as 1 to 6; 
when the Axis of the Globris i» it will be 

8 : 18 : : 6 : 135. 
So the Diameter fooght is 1 3^ 

■ * * 

If the Proportion of the Solidity to the Soperficica 
has been as 8^ to 18^ then it will be 

18 : 8 : : 6 : af. 
So then the Diameter will be 2f.. 

The Reafonof thefe Operationsi both iff thif imd 
the laft Qneftiony is. from Algebra. 

J^^;; 33. There are three Grenadoihelis, offqch 
Capacity, that the fecond Shell m\\\ jaft lie in the 
Concavity of the firft, and the third .in the Conca-^ 
vity of thefecond; ThrSoltdity,.of the Metal of the 
firft Shell is equal to its Coji^Tfty^ and the Solidity 
^ the Metal to the fecond^ to the Concavity^ is as 7 
to 5 ; and the Solidity of the third, or lead SbelPs 
Metal, to its Concavity, is as 9 .to 4. Now, fuppofing^ 
lk9J)Samatef of the firft, or gmteft Shelly to be t6 

O d 3> Iaches^« 
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Inches, tad altowitg trery folld Indi of Iron to wcigli 
4 OmeiN ; I dtmalid the DiaAcMr of the two leffer 
Shell! I and th^ l^kktteft and Solfdky of Mttal of 
«>'ery Shell i and Mo the Weiglie of erc^ Shell f 

TliC Cukie of 16 is 4096 1 tkea> 

f : .5236 : : 4096 : S144.6656. 

Thehalfthcreof is 1072.3328, which it the SoH^itf 
of the Meul of ihe greater Shell, as alfo the Conca*. 
vity. 

.5236 : I :: 1072.3328 : 2048. . 

The Cabe Root of 2048 is 1 2.699, which is the Dia<» 
meter of the fecond Shell. 

The Sam of 7 and ^ is 12 ; then, 

12 : 5 : : 1072.3328 : 446.805. 

This 446.805 is the folid Content of the CoacaTitjr 
cf the fecond. 

.5236 : I : : 446.805 : 853.333. 

The Cabe Rbot of 1^53333 is 9.485, the Dimetir 

of the leaft Shell. 

The Sum of 9 and 4 is 13 s then, 

13 : 4 : : 446.805 : i37.47846« 

This 137.47846 is the folid Content of thoConcavitf 
of the third. 

.5236 : I : : 137.47^46 : 262.5639. 

Jht Cabe Root of 262.5629 is 6.4034, the OiaiMter 
•r (he letft Shell's OonciTitf. 

From 16 the Diametar of tht ptmt§^ 
Sobtr. 1 1.1699 tht Dil|Mtter df the ftcond^ 

Rem. 3 30K 

Halfis3:ii65 tktThkkttefsofMctdof Aegraatel. 

fl - from 



Chapi 5, PraSicai ^e/lhnsi ^f3^j^ 

From 12.699 the Diameter of the fecond, 
Sabc. 9*485 the Diameter of the leaft. 

Rem. 3*2i4i 

Half 18= 1.607 A« Thicknefa of Metal ofthe fteond;. 

From 9.48^ the Diameter of the ftafl^ 
Snbtr.^ 6.403. the Diameter of the Concavlt]^ 

Rem. 3.082 

Half 18=^1 .5 zi the Thieknefs of Metal of the leailF. 

The Metal ofthe greateft is 1072.33. folid Inches f. 
which divide by 4 (becaofe every fblid Inch is » 
Quarter of a Found) the Qjiotient is 268^.08 Pounds. 

The Metal' of the fecond is^ 625.52 foiid Inches;^ 
which divided by 4» the Qaotie&r is 15^ 38 Foondj^ 
the Weight of the fecond. 

The Metal of the leaft Shell is 309.3^ foIid Inches ^ 
which divided by 4, the Qaotient is 77. 3 j Founds^ 
ike Weight of the lleaft. 

The Diameter f fecond Shell ' 1 2.609 1 r ^i: 
of the I leaft Shell 9.485 J "^'*"* 

TheThicksefs C mateft 1.65 J 

of the Metal < fecond i .607 v Indies* 

ofthe (leaft l''54ij 

f greateS 268.08 1 

The Weight 4 fecond 156.38 VFoundsj 

Clceft 77-333 
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APPENDIX. 




& S H A LL not httt pve the whole Att 

i of Ganging {there being reveral Book*- 

I of that Aitimtiy in Print, written by 

better HanA) ; but Qtall only hy down 

' fomeftioitpraAicalftalM, whereby any 

Atcificer, or oihefi, may find the Qaan* 

^ «F Li«|4u)r in kBy Vcffetd^QJOccafioa. 

PBOBLEM I. 

To .find tie ^veral MultipUerSy DhiforSy im^ 
" Gauge'poinijt bdot^itig to the fevtral Med' 
funs now ufei in England. 

28a)i.oooo(.Q03;46 Mnliiplier ibr A'e Callon*. 

« J 1 ) I .ooool 004.339 Moltiplier fof Wine Gallont, 
, X68.8! I .cioo[.oo37ioz Multiplier for Corn Galloni. 
.21 50. 42)1. ooo(. 00046^2 MuJtipK for Cor» Bufltelt.. 
80, if (he falid Inchei i> any Veficl be traliiplied) 

by the faid Multtpiicrs, ike Pro<ba wiU be Gulona- 
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in the refpeflife ^Meafores ; or dividing by the Di- 
vifors 282.231, or 268.8, the Quotiencwiil likewids 
be Gallons. 

Nott^ That 282 folid Inches is a Gallon of Ale or 
Beer-Aieafure; 231 folid Inches is a Gallon of Wine- 
meafure; 268.8 folid Inches is t Gallon, and 2 150.42 
folid Inches is a BuQiel of Corn-meafure. 

For circolar Areas, the following Maltipliers and 
DWifors are to be ofed. 

282)785 398(.(X)2785 Molcipliers ^or Ale Gallons. 
23iJ*785398(.oo3399 Multiplier for Wine GalloDa. 
.785398(282.(359 05 Dififor for Ale Gallons. 
.785398(231.(294.12 Divifor for Wine Gallona^ 
.785398(215042(2738 Divifor for Corn EuQids. 

The Square Root of the Divifor is the Gauge-point, 
rrk^r^. • ^ f Ale meafure, is 16.70 

for Square, .n J M.h-bu(hel. i. 4I.3I 

The Gauge- point t Ale-meafure^ is 18.91 

for circular Fi- < Wine-meafure, is >7*>S 

gures in ( Malt-bu(hel> is 52.32 

Problem II. 

To find the Area in Ale or Wine Gallons ^ ^ 
any reffilineal plain Figure^ wbeiber Trian- 
gular ^ S^uadrangular^ or Multangular. 

TO refoire this Problem, you mnft, hy Chap, t 
Part II. find the Area in Inches, and then bring 
it to Gallons, by dividing that Area In Inches by the 
proper Divifor; nnx. by 282 for Ale, or by 251 for 
Wine; or clfe by Multiplication, by .003.54.6 fbr 
Ale, or by -004329 for Wine; and the Qsotient or 
Prodna will be the Area.. 

txamfh. 
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Example. Sappofe a Back or Cooler in the Form 
of a Paralielogram, or long Square* 250 Inches lA 
Length, and 84.5 Inches in Bseadth; What is tho 
Area in Ale or Wine Gallons ? 

Moltiply 2;o by S4.5, and the Prodad is 21125^, 
the Area in Inches* which divide by 282* and the 
Qnocient is 74 9 Gallons of Ale ; or multiplied by 
•003546, the ProduA is 74.20928 Gallons* nearly the 
fane; and if 21 125 be divided by 231* or meltipliad 
by .004329* it will give 91.44 Gallons of Wine. 

By Scale and Compajfes. 

Extend the Compafles from 282 to 250, that Extent 
will reach from 84.5 to 74-9. And* 

Extend from 231 10250* that Extent will reach 
from 84.5 to 91.45. 

N^tSt The Areas of all Superficies are always to be 
nnderftood to be i Inch deep; otherwife it could 
not be faid, that the Area of fach a Parallelogram^ 
Circle* &r. is io many Gallons. 

Having found the Area of a Back or Cooler* the 
next Thing will be to find oat the trae Dipping or 
Caoginr-place in that Back* that fo the trae Qaaa- 
tity of Worts may be computed at any Depth ;*wlicll 
may be thus done. 

' fl. When the Bottom of the Back is covered 'all 
ever (of any Depth) with Worts, or other Liqoor, 
then dip it in eight or ten feveral- Places (more or 
lefs* according to the Largenefs of the Back)* as re- 
mote and equally diftant from each other as yoo can 
well do* noting down the wet Inches and decimal Parts 
4of€fcry Dip, 

■f ' 

2. Divide the Sam of all thofe Dips by theNum* 
ber of Places yon dipped in, and th0 Qootieflt wilt b6 
Ihe mean Wet of aU thofe Dips. 

^ i. Laftly, 



3. Laftly, find out locb a Place by die Side of ihe 
3tck (if yon cm) that jaft wets tke (iuBe wkk ^ac 
nean Dip, and make a Notcb or Mark there ior tk 
true and conllaot Dipping-place ^ tka» Back. 

Then if any Quantity of Worts (which corers the 
whole Back) be depeed or ganged at that Place, and 
the wet Inches <6 taken be mnitiplsed into the Aiea 
■oi the Back in Oallont, the Prodna will fliew how 
•fliany Gallons of Woru are in that Back at that tine, 
provided the Sides of the Back do fiand at Right- 
angles with the Bottooi. 

Problem III. 

fbe Diameter of a Circle ieing given in Inches^ 
40 find thi Ar$a Hfereof in Alt §r Witk 
Callons. 

IF the Sqn^re of the Diameter be aaltiplied by 
•002785 for Ale, or by .003399 for Wlfie; or if 
it be divided by 359 05 K>r Ale» or by 294.12 foe 
Wioe, the Produfts or QnotienU will be the lefpeAive 
Ale or Wine Gallons. 

Eko^. Soppofii die Duuneter of a Gfdf be 316 
Inches ; Whet wiU be the Area io Alo or Wiae 
Gallooft f 

Tbi S^(«8K of 3a & it io62.76« 

Then 359*05)1062.76(1.0599 Area in Ale- Gallons^ 
And 294.12)1062.76(3.0133 Area in Wine Galloi^ 
Off fto6a.76x.ooa785sr2.9598 AleiGalloaf. 
4a4 io6a..76Moj339MSc.6i33 Wiae QaUooi. 
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By Scale and Compajfes. 

Extend the Compares from 18.95 (^^^ Gauge-poiot 
for Ale) CO 32.6 (tl^e Diameter) that Extent will reach 
from I CO a 4th Number, and from that 4th to 2.9599 
Gallons. Ofy extend the Comp»iIbs from i to 32.6, 
chat Extent, tamed twice over from .002785, will at 
laft fall upon 2.9509. 

For Wine extend from 17.15 (the Gange-point for 
Wine) that Ejftent, turned twice over from i, will ac 
laH fall upon 3.6133 Galiont« 

Or tha»^ Extend from i to 32.6, that Extent will* 
reach from .003 299^ bei^g twice turned over, to 
3.6133 Wine Gallons. 




Problem IV, 

7he Tranfverfe {or longejt Diameter) and ibc 
Cot jugate {or ftyortefi Diameter) of an £/- 
lipjis (or Oval) being given^ to find its Area 
in Ale or Wine Gallons. 

IF the Reflangle, or Produ6l of the two Diameters^ 
that is, of the Length and Breadth of th« Ova), 
be divided by 359*059 or malciplled hf .00^785 foe 
Ale, or divided by 294.12, or moltiplied by .003390 
for Wine» the Quotient or Pxodud will be the Ale or 
Wine Gallons required. 

Exampli. Suppofe the longed Diameter be 81*4 
Inches, and the (horteft Diameter be 54.6 Inches 1 
What will be the Area of that Oval i 



S t If altipir 
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Malitply 81.4 by 54.6, and the Produ£l is 4444.44; 
then, 

3^9.0)]4444.44(i2.38 Area in Ale Gallons. 
294.12)4444.44(15.11 Area in Wine Gallons". 
Or 4444 44X. 002785 = 12.38 AJe Gallons. 
And 4444 44Xoo3399=:i5.ii Wine Gallons. 

By Scale and CompaJJir. 

Firft, find a mean Proportional be(\veen ^i 4 and 
54 6, by dividing the Diftance between them into 
two equal Parts, and the middle Point' will be at 
66.6, which is the mean Proportional (that is, ^th'e 
Diameter of a Circle equal to the Oral.) Then 'ex- 
tend the CompafTes from 18.95 (^^^ Gauge point for 
Ale) to 66.6, that Extent, turned twice over from i, 
will at lad fall upon 12.38, Ale Gallons: And Ex- 
tended from 17.15 (the Gauge-point for Wine) to 
66.6; that Extent, turned twice over from i, will 
reach at lail to 15.11 Wine Gallons. 

Problem V, 

To find the ConUnt in Ale or Wine Gallons of 
any Prifm^ wbatfoever Form its Bafe is of. 

FIRST, find its folid Content in Inches {by Sed. 
I, II, III. of Chap. II. Part II.) then divide that 
Content in Inches by 282 foe Ale, or by 231 for 
Wine ; the refpedlive Quotients will be the Content 
in Wine or Ale Gallons. 

Otherwife, you may find the Content of a Prifm 
by finding the Area of its Bafe in Galloas (by Pro- 
Uen II. of this Appendix) and ffloltiply that Area 

s ^y 
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by the Tun's Height, or Depth within, the Product 
will be it» Content in Gallons. 

Example, Suppofe a Tan, whofe Bafe is a Paral- 
lelogram right- angled, its Length being 49.3 Inches, 
its Breadth 36.5 Inches, and the Depth of the Tun is 
42 6 Inches ; the Content in Ale and Wine Gallons 
is required. 

The Length, Breadth, and Depth, being mulri- 
plicd contiooally, the Product is 76656.57; whichr 
divided by 282* the Qtiotient is 271.83 Ale Gallons : 
And divided by 231, the Qtiotienc is 131.84 Wine 
Gallons: And by dividing by 2150 4, fuch a Ciftern 
will be found tahold 35.65 Buihels of Corn, 

By Scale and Compajfes. 

Extend the Compares from 282 to 36.5, the Breadth 
•f the Bafe, that Extent will reach from 49 3, its 
Length, to 6.38 Ale Gallons, the Area of the Bafe ; 
then extend from i to 42.6, the Depth, that Extent 
will reach from 6 38, the Area of the Vk^(^, to 271.8 
Ga'()ons the Content. 



^rfy:^. 



Problem VL 

^0 find the Consent of a Tun^ whofe Bafes are 
alike and parallel^ but unequal^ being ibe 
Frujium of a Pyramid. 

FIN D the Area of each Bafe, and a mean Pro- 
. portional between them, and multiply the Sum 
of thofe three by one third Part of the Depth or 
Height) and the Produ£t is the Content. 

£ e 2 Exam(li, 
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Examplt, Sappofe a Tun, whofe Bafet are Paral- 
lelograms; the Length of the greater is loo Inches, 
and its Breadth 70 Inches ; the Length of the lefler 
Bafe 80, and its Breadth 56 ; and the Depth of the 
Tun 42 Inches; the Content in Ale and Wine Gal* 
Ions is required. 

Multiply 100 by 70, the Prod u A is 7000, the Area 
of the greater Bafe ; and 80 multiplied by 56, the 
Produ4^ IS 4^88, the Area of the leiTer Bafe; then 
nultipiy the two Areas into each other; and the Pro- 
du6l is 3 1 360000, who(e Square Root ia 56GOJ a geo- 
metrical mean Proportional. 

The greater Area 7000 ^ 

The leiTer i^rea 448Q V add. 

The mean Proportional 560c j 

17080 
A third of the Depth 14 

#■ ■ 
68320 
17080 

' ■ ■ ■ 

282)239120(847.94 A.g. 
231)239120(1035.15 W. g» 



Qko9lbm 
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Problem VII. 

ITo find the Content of a Tun^ whofe Bafes an 
parallel and circular^ being the Frujium of 
a Cone. 

YOU may 6nd the Content as in the lad ProbIem» 
by multiplying the Sum of the Areas of the two 
Bafes, and a mean Proportional by one third Part of 
the Depth. 

But it will be a Ihorter Way to find the Area of 
a mean Circle in Gallons, and multiply that by the 
Depth, thus r To the Redlangle of the greater and 
leiTer Diameters add one third Part of the Square of 
the Difference of the Diameters ; that Sum is the 
Square of a mean Diameter, which, divided b^ 
55905 for Ale, or by 294.12 for Wine, gives ihe 
Area of a mean Circle in Ale or Wine Gallons, whiclfy 
multiplied by the Depth, gives the Content. 

Example, Suppofe the greater Diameter 80 Inches', 
and the lefier Diameter 7 1 Inches, and the Depth 34^ 
Inches, the Content in Ale or Wine Gallons is re*- 
quired. 

' Multiply 80 by 71, and the Produd is 5680 ; to 
which add 27 (a third Part of the Sqisare of the Dlf* 
ference of the Diameters) and the Sum is 5707, which' 
is the Square of a mean Diameter ; which divide by 
359 05, and the Quotient will be 15 895 Gallons the- 
^Arca ,- whiclr multiply by .34 (the Depth), and the^ 
Prodn^ will be 5,40.43 Gallons,, the Content. 



E c 3 S^ 
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By Scale and Compajfes. 

Add the two Diameters tocether, and take half the 
Sam, which is 75.5, which tiuce for a mean Diameter 
(though it is not exad, yet it wiU be near caoagh the 
Truth, if the DifFercnce between the Diameters be not 
great] ; extend the CompaiTes from 18.95 (the Gauge* 
point for Ale) to 7^ 5, the mean Diameter; that £x« 
tent will reach from that 34 (the Depth) to a fourth 
Number, and from that to 540.4 Gallons, the Con* 
tent. 

And if you extend the Compafles from 17.15 (the 
Gauge point for Wine) to 75.59 that Extent will 
reach from 34, twice turned over, to 659 7 Gallons 
of Wine. 

The Method ufed by theGaugers for all foch Tuni, 
]s to take the Diameter in the Middle of every 10 
Inches ; that is, at five Inches from the Bottom, and 
at 15» and at 25, &t. 

Then they find the Area to every one of thefe Dia« 
meters, and enter them in iheir Books. Then, when 
they furvey, they take the wet Inches and Parts that 
the Liquor in the Tun is in Depth, and every 16 
Inches they take the refpedlive Areas, and remove the 
feparating Point one Place towards the Right-hand; 
and for what odd Inches of the Depth above the even 
Tens, they multiply the next Area by then)> and fo 
add all the feveral Produds together, and the Total 
will be the Gallons of Liquor in the Tan* 

Example, Suppofe the Diameter at 5 Inches from 
the Bottom 64 Inches, and at 15 Inches from the 
Bottom 67 Inches, and at 25 Inches 70 Inches, and 
at 35 Inches from the Bottom, the Diameter is 73 
Inches. Now the Area anfwv^ring to 64 Inches is 
11.4078 Gallons; and to 6j Inches, is 12.5023 
Gallons ; and the Area to 70 Inches, is 13.647 Gal- 
lons ; and to 73, is 14.8418 Gallons: Thep, fop- 
pofing the Depth of the Liquor in the iiaid Tun be 

found 
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found CO be 3.6 Inches : Noi^, to caft op this Gtage, 
iirft, in the Area anfwering to 64 Inches^ being mal- 
tiplied bj 10, that is by remoTiftg the feparating 
Point a Place towards the Right-handy it will be 
1 14.078 Gallons; and the next will be 125*023 ; and 
the next 136.47 Gailons. Now thefe three will be 
the Content to 30 Inches deep. Then, to find th^ 
Content of the 3.6 Inches, maltiply the next krtK 
14.8418 bj 3.6, and the Product is 53*4305: Add 
aU together, and the Sum is the whole Qaantity of 
Liquor in the Ton. 

The Content it 10 Inches deep 1 14.078 

The Content at the next 10 Inches 125.023 

The Content at the next 10 Inches 136.470 

The Content of the 3.6 Inches 5 3 -430 

The whole Quantity of Liquor in 7 
the Tun ^ — -—\ ♦'9.001 



Problem VIII. 
^0 find the Drip or Fall of a Tun. 

SUppofe the Tan laft mentioned was fo placed^ 
that when the Bottom is but juft covered on one 
^Side, the Liquor is 4 Inches deep on the Side oppo** 
£te ; How much mud be allowed for the Fall of this 
Tun ?' That is. How much Liquor is there in the 
Tun? 

The Diameter in the Middle of 4 Inches from the 
Bottoei, is 6 1 ,6 Inches; and the Area anfwering 
thereunto is 10.568; which multiplied by 2 (that is^ 
half 4}, the Produdt is 21. 1 36 Gallons ; and fo much 
Liquor will juft cover Uie Bottom. 

fitttf 
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Bat, fappofe it wai fet fo much en one Side> ae xo 
be 30 Inches deep on one Side, when the Liquor on 
the oppoiice Side juft cou between the Bottoms and 
Suves; How Hincii Liquor will (here be in the 
Tun? 

Square the Bottom Diameter, and mnkiply that 
Square by the Top Diameter, and divide the laft Pro- 
duct by the Sum of the Diameter»f and to the Quo- 
tient add the Square of the Bottom Diameter, and 
divide the Sum by 1077.15 for Ale, or by 882.36 
for Wine ; multiply the Quotient by the Depths the 
Prodn^l is the Content. 

The Bottom Diameter of the fore-mentiooed Tun 
is 61 Inches; and the Diameter, at 30 Inches from 
the Bottom, is 71.5 Inches ^ the. Square of 61 is 
37^1 ; which multiplied by 7i.5» the Produd is 
266051.5; this divided by 132.5 (the Sum of the 
Diameters) the Quotient is 2007.936: To which add 
3721 (the Square of 61), and the Son will be 
5728.936; this divided by 1077.15, the Quotient is 
5.3186; which multiplied by 30, the Depth, the Pro- 
4odtis 159*558, the Gallons of Liquor in the Tun. 

When the Fruftum of a Cone or Pyramid is cur, 
by a diagonal Plane, through the Extremities of the 
Diameters, as the Liquor in the Tun reprefents, fueh 
Solid is called a Hoof. (Vide fVartTi Toung Matbtma- 
ficiafi's GkiJi, Page 414.) 

If it be the Hoof of a fqnare Fraftum, inflead of 
dividing by 1077.15, divide by 846 for Ale, or by 
693 for Wine. All the reft of the Worlc is the: 
lame*. 
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Problem IX. 

To gauge a Copper. 

ET ABCD be a fmalt Copper to be gauged. 



Take a fmall Cord of Packthread, make one End 
falLat A, and extend the other to the oppofite Side of 
the Copper at B, where make it faft, or 4:aufe foooe 
!^ribn to hold k veiy ftrait; then fiit one End of tb^ 
Inftrameat in the fiottom of the Copper at C,. and 
move ic to and fro, till you find the neareH Diftance to 
the thread (as ac a) : This Diftaoce, aQ^ is the Depib 
of the Copper, which fuppofe to be 47 Inches. 




In Kke manner, fet the End of the Role upoQ th^ 
Top of the Crown at J, and take the neareft Di^anc4 
to the Thread, as i/g, which foppofe 42 Inches: Thl^ 
fobtraded from aC^ 47, the Remainder 5 is the Al" 
tttnde of the Crown. 

To find CD, the Diameter of the Bottom of tho 
Crown. 

Meafore AB, the Diameter of the Top, whtch 
admi; to be 99 Inches ; then kpld a Thread fo as a 
Plummet at the End thereof may kang jaft over C» 
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bjr vhicb oicin! you will find the Diftance A tt. Do 
the like on the otker Side ; fo will you find alfo the 
Ciftancc, Bj which fuppofe 17.5 Inches each; add 
tkefe two together, and Tubiiaft their Sum (lu'x:. 35) 
from g9, and [heRemaitider it 64. Inches, the Diame- 
ter at the BotcoTD of the Crown. The Dtametet which 
toochei ihe Top of the Crown, mj be fband by the 
Sliding-riileio be 65 Inchet. 

Now to find (he Coatent of ih& Copper from the 
Cro«n upwardi, that ii, tbePjrtAB^A, the Depth 

4 J being 41 Inchet, yon tatf take the Diameter io the 
Ijddle of every 6 Inchei of the Depth, which fappofe 
to ba R9 in the fccortd Cotmnn of the folk) wing Table, 
the Nombert In the third Column are the rerpefiire 
Altai in Ale Gallon), found by Problem HI. ih« 
fourth Column Ihewi the Content of every 6 Inchei ; 
all which being added i0E»her, the Sam will be the 
f ontcnt of chat Part, A akb; that i), fo much aa it 
will hold after ihe'Crowh i» corered'."' 

Now, if the Crown be taken for the Frnltui^ of a 
Sphere, the Conteat [by the latter Part of S«fi. If. 
Page 190.) will be found to be 18.7; Gallon*. 

But may be more readily found, very near the 
Truth, thai ; 

The Diameter CD wat found to be 64, and the 
Area to thii Diameter it ii.403j thii, multiplied by 
half the Crown'i Altitude, vi».. by a.5,'givc> 18.51 
CatlODii tke Content of the Crowo. 

The Content of the Part hiDC ii 57.935 Gallon ; 
from which fubcrafl the Content of the Cruwn, 28 51, 
and the Remainder it ag.415 Gallont, acd (a mwX 
Lif uw will jaft cotgi the Crown, 
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Parts 






Content 


of ihe 


Diameter. 


Areai. 


of e*ery 


Depth. 






6 Inches. 


6 


9;'3 


i;.J94S 


151.767 


6 


90.1 


22.609s 


'35-657 




Sj.o 


10.12x3 




6 




17.8246 


106.947 


6 


71.2 


15.7499 


94,499 




22' 5 


13.8426 


83.056 






12,1319 


72.791 


The Sum - 




To juft cover the Crown — *9'4is| 


The whole Conte 


at — 794W6| 



By Scale and Compajfts. • 

Yoa maj find the Arcii toAvering to erery one of 
Ac Dikmeteri, thai : 

' Extend' the Compaflei from the Gauge-point to thk 
Diimetert that £xient being tariwd twice over from 
I , will at laft fall upon the Area of that Circle : Or, 
being turned twice overborn 6, will give the .Content 
of that 6 Incbei of' the Depth.' 

ExamfU. Extend- the Csmpafles from 18.9; (tht 
Gauge-point) to 9;.; ; that Extent, tamed twice over 
from 6, will M laA fall upon 151.76 Gallons, the 
Content of the £rfl 6 Inches. And To of the reft. 
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Problem X. 
7(9 compute tht Conttnt of any chft Cajk. 

IN order to perform this difficolt Part of Gaegiog, 
the three foUowio|^ Oimenfioot of the Calk, moft 
be trnly uken » 

C The Bang-diameter, 1 

fi«« < The Heaid-diameter, I withia the Cafc. 

£ The Length of the Caik, 3 

W taking thefe Dimenfionsi it mnft be carefoB/ 
•bferredt 

1. That the Bang-hole be in the Middle of tht 
Calk; alfo* that the Btug-ftaBF. and tht Staff oppofite 
to the Bong-hole, are both regolar and even within. 

2. That the Heads of the Caik are eqnal, and trol/ 
circular; if fo, the Diftance between the Infide of the 
Chine to the Ontiide of iu Qp|»ofiie Staff, will be the 
Head- diameter withie the Ca&, verjr near. 



3. With a Aiding Fair of CaUpen (made for that 
Ufe) take the ihorteft Dtftanoe, or Lengtb, between 
the Oatfides of the two Heads ; from that Length 
fnbtnift \\ Inch (more or Jefs aceordinc to theLarge' 
nefs of the Caik) for the Thicluefs of tbe Head : The 
Remainder will be the Length of tbe Calk within. 
Bat if the Cafk be empty, you mxf. take the Leimth, 
by puttine a firait Rod in at the Tap-hde, mnd wow 
for the Thicknelt of the Head. . 

Now by thefe Dimenfions, one wonld think the 
Content of the Cafc was perfedly limited ; bot it will 
bjB eaijr to percdf e« by the f(dlowing Pigaroi that 

the 
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lira £H«Aettri and Lengdi of Me Catk mtf be eq«ml 
to thofe of another, .and yet one of thofe Caikt finjr 
contain feveral Gallons more than the other. 

A| for I«itlan>e(l^ fto Pi- 
gm« ABCDP it fopf}0fe4 A 
torepvi^e«itaCaflc: Thttt 
it is plain, chat if the out- L 
ward curve Lioes, ABC, 
amd ^60» are the BotinVh ^ 
0t Staves of the Ctit, it ^ 
ttHuft Mdda hoM iii6re thali 

'^ the ftinct pritktd LinM wtre theBotindi , or Staves 
and yet the BuD^-dkmecer BO, and Head-diatteteri 
CD «nd AF, atid Hke Ltngt^ LH, are the fame in 
both thofe Ctfdci« ^ 

Whence h appears^ that too bne general Role can 
be given, whereby the Content of all Sorts of Ca&» 
can be gauged: And therefore Gaugers do ufuall/ 
fuppofe every Ca& to be in fomc of theie Forms ;. 

1 . The middle Fruftum of a Spheroid. 

2. The middle Fruftum of a parabolic Spindle. 

5. The lower Froftams of two equal parabolic C(M 
lboids« 
4. The lower Prnftomt of two equal Cones. 

i . If the Staves of a Cafk be very amch curved 
(at the outward Lines of the laft Figure), then tho 
Caik is foppofed to be the middle Fraihim of a'S[4itf« 
/Old. 

a. If the Staves (botween the Bang and the Head) 
hfi fomethin^ lefs curved, then the Caik is taken to 
" be the middle Fruftnnt of a parabolic Spindle. 

3. If the Staves (between the Bang and Head) be 
very little curved, then the Ca& is taken to be f^t 
lower Pruftums of two equal parabolic Conoids, 

F f abutting 
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abuuing or joining cogecber upon one commoi 
Baio. 

•"' 
4. If the Staves between the Bang and Head be 
flrait (as the pricked Lines in the laft Plgdre), cben 
theCaik is taken to <be the lower Fruftams of two 
equal Cones, abutting or joining together upon one 
conimon Bafe. 

_ ■ 

There are feveral Rules laid down in Books of 
Ganging, for finding the Content of each federal 
Form ; bat I think the ihorteft and moft praAkai 
Way is> to find foch a mean Diamcter» which will 
ted ace the propofed Ca(k to a Cylinder : Thus, 

Molciply the DiffercQce of the Bang and Head 
Diameters by 7 for the Spheroid j by .65 for the fe-. 
cood Form, by .6 for the third Form, aod by .5c for 
the fourth Form ; and add the ProdoA to the Head- 
diameter, and the Sum is the mean Diameter. 

Exawipli. Snppofe the Baog-diameter be 52 Inches,. 
the Head diameter 24 Inches, and the Length 40 
Inches ; the Content in each Variety ia required. 

The Difference between the Bang and Head-dia- 
meter is 8 1 which multiplied by .7, the Produd is 
C.6; which added to the Head diameter, the Som 
is 29.6, the mean Diameter : The Area anfweriog 
thereunto will be found (by Prob. III.) to be 2.44 
Ale Gallons ; which multiplied by the Length, the 
Produd is 97.4 Gallons; and fo much is the Content, 
if it be the firft Form. 

Again ; if the Difference of the Diameters 8 be 
multiplied by .65, the Produdl will be- 5.2; which 
added to the Head -diameter, the Sam is 29 a, foe 
the mean Diameter ; and the Area anfwering there- 
unto is 2.3746 Gallons; which multiplied by 40 (the 
Len^h) the Produd is 94.98 Oallons«. the Content, 
if it be of the iecood Form. 

Again; 
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Again; if the Difference 8 be multiplied by 6, ibe 
ProduA is 4.8 ; which added to the Head -diameter, 
the Sum is z8.8, the mean Diameter : The Area theie- 
uDtb is 2.31 Gallon*; which, multiplied by 40, gives 
the Content 92.4 Gallons, for the third Form. ' . 1 

Again; the Difference 8, multiplied by .55, the 

.Product is 4.4; which added to the Head diametef, 

makes the mean Diameter 28 4 ; the Area thereof is 

2.2463 ; which multiplied by 40, the Prodad it 

89.85 Gallons^ for the fourth Form. 

By Scale and Compajfes. 

• fc 

£xtend the CompafTes from the Gauge-point 18.95 
to the firft mean Diameter 29.6; that Extemt will 
reach from the Length 40 to a fourth Number, aq4 
then to the Content, 97.4 Gallons. 

Agaio; extend from 18.95 to 29.2 (the fecond 
mean Diameter) that Extent, turned twice over from 
40, will at laft fall upon 94 98 Gallons.* 

Again; extend from 189; to 28.8 (the third mean 
Diameter) that Extent, turned twice over from 40, 
will at lail fall upon 92.4 Gallons. 

Again ; extend from 18.95 to 28 4 (the fourth 
mean Diameter) that Extent, turned twice over from 
40, will at hit fail upon 89.85 Gallons. 

Alihough I have all along made ufe of the Line of 
Numbers upon the common Two-foot or Eighteen- 
inch Rules, for the Reafon mentioned in the Preface i 
yet the Rules may eaiily be applied to the Slidin^- 
role, thus: To find the Area of a Circle in Gallons, 
fee the Gauge- point upon D (that is* a fingle Line 
of Numbers) to 1 upon C (that is, a double Line;) 

F f 2 then 
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tbcD againft any Diaaeier apoo D« » (ke Afca opoa 
C, cbiM; 

To fiad the ContCBl of tlia Caft« Uft mcndooe^ 
the firft Form. 

- Set the Gaoffe-potnt 181.9$ opea D» to tiic Leigth 
40 SfOtt C} tbeii (againft cbe idcmi I>iaiDetef) w^A 
tpoB D« if 97.4 Gallons, the Coaceftt iipoa C. 

And againft 29.2 (tbt n^Kt metB filiMDCltr) oft S^ 
ii 94.98 GaUona on C. 

And againft %%,% (the next meaii Diameter) on St» 
if 92.4 Colons on C. 

And againft tS.4 (the laft metn Diameter) on IK 
ii 99.85 GalJoa» on C. 
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STABLE ef the Segment ef a Circle^ 
wbefe Area is Unity. 
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^be Ufe of tbt Table of Segments 

It to find the UUiget or Qoaatiijr of Lienor »• 
fliaining in a Cafli^ whofii Am is parnlkl to the H«- 
rtnoD, the SorfKe pf the Liqoor qnthig the Hetdt of 
the Cftik. 

^if R U LE w; 

To the wet or ixj Indiet of die Boog-diameter, 
add « competent Nomber of Cypbert; then difi4e 
it by the whole Ditmetert theCb^^*' foond in' the 
Tfable ondcr the Title V. S. gitres m Segment » which 
maltiplied by the whok Content of the Ctik» tbe 
Frodod ftiewt the Qaantity of Liquor in the Ca&, if 
the Dividend was the wet Inches, or the Ulhge, if it 
was the dry. 

Let there be a Caflc in Form of a CyKnder, whofe 
Bvnn-dltnfter is 29 Inches, the dry F^rt 15, and the 
wet i6t and the Content to Galiona ; Hew naay 
GaHoms are wanting to fill the Calk ? 

Divide the dry Inches 13, by 29 the Boag-diame- 
ter, and the Quotient is 448 ; fiDd the twa Irfl Pi- 
.gQfti .44 under V. S. and the Segmejit agaiaft it is 
.4258 i to which^ add a proporcienal Part for the S« 
and the whole Segment will he ,4513 % wkkb maid- 
plied 1^ the Conieac of the €aft» the Prodna wttt he 
34.664 Gallons} and fo much thoCaflk wnotaof be- 
ing falL 

.if0te^ If the Caik bn in the Form of a Cy Kodaiv tt 
near that Figure, the Table will |if« th« CJolnge eiaift 
enough ; but if it be a Ijphtfoidai Caik, theik aft the 
following Method* 



I. % 
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I. By the Bang aad Hea4-diiineler, i^d fack a 
mean Diameitr as, yoa judges will itduce the pra« 
pofed Caflc to a Cylinder/ana Aen find its Content. 

z. Prom tiuB Btsfijrdfameter fotaraft die mean Dia* 
meter, and* take half the Diference. 

p From the wet Inches fnbtraA the (aid Half dtf« 
ferenee ; referve this Diftreoce, then nfh Ae Pror 

portion : 

M Hie Rifa» Di«Bfff»' ia to- foe 

(the Diameter of the ubolar Circle}* 
So ii the peiervM Difl(|r«iCie 
10 a veried Sine in the Ttbhu 

Then, il the lalMriov ^«<M ^ mnkipM inl^ 
the Content (as belore> the FrodnA will bo the Q^M- 
trty of Liquor in tlie Cafk. 

Emmtpk^ Let the Cait be the fiune •» in Page S2$» 
of che if ft ForsD, where the BungniiameMr b ya 
inches, aed ihe mean Dtamesei ^.h. and theCenttnc 
^.4 GalleAs ; and fof pofe the wee lad^n 1^ toind 
ihe Qnnotky of Lifoar in the Cifli» 

From 32 From 15^ 

Subtr. 29.6 Snbtr. 1.2 

Kenu 1.4 &eai^i7.8> rcCnmd. 

Half "71 

29^6 : xfo : : 17.^ : A^t ihc V. S» 



The Segment to 6q se .6a6$« vhiek mnftipliod h^r 
97.4V the Conienti. the Produd k 64 (raUoAf^^ Ike 
Qoutity if Xiybr in the Caik. 
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If the dry Inch^t have been gireD» by tbe fame Me* 
thod» yoa might have foand the Ullage, or what the 
'Caik wanted of bang full. 

To find what Qgantity of Liquor it in a Caik, 
when itt Axit ii perpendicnlar to the Horizon \ viz. 
when it flandt upright opon one of iu Heads • 

. . To do ihii». jroD mnft know how to calculate the 
Area of any Circle^ between the Bung and Head, 
whofe Diftance horn the Bang» or Middle of the CaiKj 
|s giren ; whkh nay bi done by this Proponion. 

At the Square of half the Length of the Caflc is to 
the DifFcrenco between the Bong and Head. areas; 
16 11 the Square of any Circle's Diftance f/om the 
cBuDg^ to the Diference between the Bang-arra sod 
siioilrea of that Qircki viz. the Area of the LK 
qaor*s Surface. 

Then, from the Bong-area, fabtraS one- third Part 
,of the aforefaid Difference ; vtK. between the Bung- 
nrea and the Area of the LiqnorV Surface : Multiply 
jbt Remainder by the Liquor's Diftance from the 
Bung, and the Produ^ will (hew what Qoantity of 
Liquor is cither above or under half the Content of 
theCaik. 

Example, Let os again fop* 
pofe the Caft» In Page 345, 
whofe Leagth is 40- Inches, 
Bung-diameter 32, and Head- 
diameter 24, and fuppofe the 
wet inches, SH, 2i5 inches. 

The Square of half the Leogth 
^ 400, the Diftance of the Li • 

?lor*s Surface from 'the Bung ^ 

I is 6, whofe Squafe- 1356 1 -fi JI jy* 
tkt Arcai of the Bung D 2.8519 Ale Gallons, andt 
^r ihet 
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file Aret of ibe Heid D 1.6042; the DiftrcAce 

400 : 1*3477 :: 36»: .075^ 
Oae-rdiird k :? .0250^ 

From ^^(19 Boogaff^ 

Stibtr. .0250 a; Third of the Difference* 



"•"^■*» 



16.014. Coaceitt |ihe?e the Bani^ 
Add 4JS.7 half the Content of the Cailu 

65.66 th«<^aiitity of I^orttieho 



Problem HL 

TO fisd tbe Qsanrity of MiU in ^ Ctfteim 91^ 
upon |i Root.. 
Firft, Find the Area of tho^ Ba(e in iaihti$f hf 
jniikiplyiag the Leasth by the Bxeadthy an^ dividing 
the ProduS by 2150.42, or only by z\so; and|Dai«- 
tiply thet Area by the mean l)eptb (How to take Ao 
mean Depth* iet Problem IL) If the Baft bo ctf^ 
cular or ova), divide by ?73i ((te Probleni 10 



ExatHfk, 
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• Exmnpii. Tbere it a Cifteroi wboft Leng^ is S4 
Inches, and Breadth 54 Inches, and the mean Depth 
is 43.6 Inches ; What is the Content ? 

Mohiplf 84 by 54, and the Produd is 4536; 
which divide by 2150, and the Quotient is 2.1097 
Ba(he]s» the Area of the Bottom at i Inch deep ; 
which multiplied by the Depth 43^61 the Produft is 
91 98 Bafhels, the Content. 

Example, Sappofe a Quantity of Malt npon a Flooft 
whofe Length is 245 Inches, and the Breadth 184 
Inches, and the aiean Depth 5.6 Inches; How many 
BuHiels are there ? 

Mdltiply 24$ by 1149 and the Prododl is 45080; 
which divided by 2150, the Quotient is 20.067, the 
Area of the Bafe ; which multiplied by the meaa 
:]}eptb| (hePrddoft it 117.4 Baflielsi Che Contents 

By tke Sliding- Rule, 

There is an inverted Line of Numbers upon fbme 

Sliding- Rales, marked with the Letter M, which was 

contrived purpofely for Gauging of Malt ; and there 

is a double Line of Numl^rs upon the Rule, and 

upon the Slider two double Liaa of Numbers ; all of 

thefeve of eooal. Radius, and all work together at 

'enee:- Thus let the Length and Breadth agakft eife 

anotjier opon the inverted Line, and that whtch 

*flidet by It; then,- on the other £dge of the Rule 

.'againilr the Depth, yon will find the Content in 

Boiiels. Thus, in the firft Bxample, fet 54 npon 

the Slider againft 84 upon the inverted Line ; acd 

then, a^inft 43.6 upon the other Part of the Rate* 

ii 91.9IB npon the Shder. 

Again; in the fecond Example, (et 184 npon the 
Slider to 245 upon the inverted Line ; and againft 
$.6 upon the otbcr Part of the Rule, is 117.4 upon 
Ike Slider. 



SH. 
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Of LAND-NfBAStlR'INQ.^ 

k S H A L L not bet^ gire tlie whole Art 
^ of Sarvifing, bat fach priCUuI Rjilu 
■ oaiy » naf bi'vtcfn] to the Conatrjr 
L Grk&ra aod ^^^en, wbereb; tnejr - 
r mir find the tifjKCoateDtoftij'Piice 
' of I^od, and ^f by the Oiain obi/' 

(and for want orthat, wiih ■ ?p\e of Stick of half a. 

Rod Id Length.) 



r R 'O 6 L E M . 

To find the Content of a Piiee of Land in tb«. 
Form of a rigbt^angUd Paralttlogramt «•• 
long Square, or what Ufomething near tbat 
Form. 

To know wlietlier any Angle in the Field bo a 
Rjght-anglei or not, von may take a Piccf of 
Boal^ about 4 or 5 Inches broad, and an locb ihjck, 
etiher roond or fqnirc; and, with a Saw, cot two. 
Kerft, croffing each other at Right-angle) j and bore 
a Hole in the Middle of ihe-Back-Cde, to pot it npoo 
the End of a Stick. Thii will reprcfeot the InOrii- 
neat called a Crofi. 



Soi^e 
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53^ 

Sappofe jovL 
would obfcrve 
tht Angle A, CO 
kaow wnethf r It 
be t Right-toglf 
(or neir there- 
noto); prick op 
yotr Stkk, wich 
che Crofs upoo it, 
a little DillMce 
from the Feiice»it 
wXai add havid{ 
letup two Mirks, 
ai At ^ and r, of 
cqnal . Diftince 
from the Fence, 
cam one of the 
Slits direaiy to- 
wards^; and tben^ 
ifibeo^erbedi- 
^reftly pointing to 
c. U i. . Right. ^ ^.g^ 

To meafore fnch a Piete of Ground at this Figure 
above t If yoa meafore round, and add the oppofite 
Sides logouerv and tttke half the Sum (if they be not 
€^al)i or cHe meafore down tboot the Middte of the 
Lei^h» and Middle of the Breadth ; thus, the Side 
AB being mtafored, it will be 5.60 (chat is, 5 
Chains and 60 Links) ; and the oppofite Sid^ CD is 5 
Chains 82 Links; the half Sum thereof is $.71 : And 
che Side BD is 10.38 « and the Side AC 10.22 ; and 
the half Sum thereof is 10.30 (it will be che iame 
Thing, if von meafore about the Middle of the Length 
and Middle of the Breadth) ; then multiply this mean 
Length and mean Breadth together; tVss. 10.30, by 
5.71, and che Produ& is C8.8130 ; which divide by 
lO (tvecftufe 10 Square Chains is an Acre) by re- 
moving the feparating Point one Place cowar<^ the; 

Lfft^ 
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t»cft*faand, and it mll.be 5.^^8130; ithattis, $: Acres 
aad .8813d Partis wbich maltipiy \yj^\ andprackloff' 
15 Places, and it will be 1.5^^20 ; Wkidh 3 nnriVds 
the Left-band are 3. EiQdii < . then muloply ■ Uie deci- 
Dial Part^ by 40, and .prick«off 5 Places, and it will 
be 21.00800 i w)iich 11 towants tbe. Left-band ar« 
01 Pcrcbet* 



A.'R:'P/ ■• 



So tbe wbole Content is » m i^ r , j 3 21 

■ See the Work. 



4 



17130 

571 A. R..P. 

— S3** 



/ 



!3'.5252o 



.40 



i 1,60800 

i- 1 



Kotit The Chain ,^ere tni^de ofe of| is 4 Poles, or 
Rods, in Length J tho^if bole .{Chain being 100 Links. 

But, becaufe every Man that may have Occaiion 
to meafare a Piece of Land, can't procure a Chain, 
I will therefore (hew how you may meafure a Piece 
of Land only with a Stick of half a Rod in Length 1 
that is, 8 Feet and 3 Inches ; which Stick divide inc« 
live equal Parts, fo will the whole Rod be divided 
into ten Parts, and will thereby be adapted to Decimal 
Ariikmetic. 
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Bat, becaofe etch of thofe Parti of the Stick tre 
fbmethiog larM (etch Part beine 19 Inches tnd % 

* Tesths) It will bt secefitiy to take your Dimen£ons 
to half of one of thofe Parti; and then, for that half 
Part, let 5 in the Place of Seconds, thus, fappoTe 3 

. Farts and a half, ietlt down thai, .35. 

Pjiob^em II. 

LET as fappofe ^ Field in the Form of a losg 
Square, whofe (length is 45 Rods 5 Parts and s 
half, and the Breadth -31 Rodi 4 Parts and a half; 
What is the Content ? 

« 

Mahiply the Length and3readth together, and di- 
vide the Pi<odo£l by i6o (becaofe 160 Square Rods 
are an Acre) and the Qootient is Acres. 

45-55 
3«'45 



Z2775 

13665 
M3M475 



/ 



t6^o) 
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i€|o)i43|2(8 A. R. P. 



128 

12 
3* 



FiK/V 8 3 ^3 



£r oblem III. 

OUppofc a Piece of Grpnnd in the Form of a Tri* 
^ pczium; the DtaffOD«l BD 13 Chains 6oLinks» 
the Tcrpendicular Cfi 6 Chains ac Ltnki, and the 
Perpendicular A P % Cbfini 4^ Liaki ; What is the 
Content I 




•f 



^ 
^ 



I . . V 



■ / 



MaUpI^ the Oiagooal by half the Sum of the Yn* 
fCadiciilw*. . Si« Scd. VI. of Chap. I. Part II. 



g3 



CC 



- ■< 



34«> 

CB 7:6.2$ 

AF = 3.42 

Sam 9.67 
Half 7? 



13.603 BO 

4080 

ioSSq 
5440 



Seft. II. 



6.56880 

4 

2 227520 

ti.opSoo 
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SfjfRads^ timti 



CE ST 25 Itodf, 
AP s 13.68 

Sam 38.68 

Half 19.34 



554 sBi:! 



7736 
773<S 

^670 

'l6{o)i05|2.096C6 
96 

4lo)9J2(a 
8 



%t 
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To take the Dimenfims of the Field. 

t 

Begin, at the Angle B, and meafure.in a dlrefl 
Line towards 1) ; bat vi4ien yoo come kt fi, ftt up 
your Crofi, and diredi one of the Slits td D. and th£ii 
look through the oifher Slit, andif U exsCkiy hib th# ^ 
Angle C, then are /on joft in the PhMe ^heto tfafr 
Pcrpendicvlar will fall ; but if it dde« not exafUf 
hk the Points move backwardi aid; fotmoAi ^'it 
does fo; then meafure the Perp«n<iioolafy aod^'M'' 
dfwn the Chains and Linki, or^the Royls anil Fttrttf- 
then continue your Meafure towards D; but #h<|i - 
you come to F, fet up your Crofs, and try (as it 
above dire£led), whether you be in the Place where 
the Perpendicular will falL Then meafure the Per- 
pendicular AF, and fet down the Chain and Links, 
er Rods and Parts ; then continue your Meafure to D> 
and fet down the Meafure of the whole Diagonal. 
This Way of meafuring is very exad and true ; but 
the common Way ufed by the Graziers and Farmers^, 
is to meafure rootid the Field, and to take half the 
Sum of the oppofite Sides for a mean Side ; but the 
laO" mentioned Piece of Ground^ being, meafured £oy 
will come to 

7 o 22^ which is a lo more than theTjtttth<» 
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34> 'Jfftttiht, SeiEl. U. 

Problxm IV. 
How to wuajure an irregutat Fkld^ 

THE Way to meafnre inregobr Ltad* U to dir» 
fidt U iiHaTrapduuM juid Trki^«» that : ' 



;FWk mwofer tlie.FkUU aodifet up Iteka a( 
•VCTT' Asgl^» IUmI b)K thpCe Marks yoB; miqr fee vditnb 






■ i 



Tkci, 



• "t 



ScA;l!i Of Und'Mu^itmi. ^>. 




I. . 



TBen^begin and meafdre taa Aieft Ijiie 
towardi C ; bat when you come to (a), fet np yoor 
CrofS) and try whethar you be in a S^ar* to I (at i* 
before dire£led)s and then meafore tly Perpendicnltfr 



Ch. L. 



a T, which is 4.82; then meafuM forward agaifi to^. 
waida Q bat when yoa come to (b). fee np yooy 



344^ '4PP^^^' Seft. IL 

Ciofi^ And try wbether yoo be in die Place where the 
PerpondiCflUc will fell 3 then meafare the Perpend* 

««lir bB« which it %^g6 1 thee eoetifloe yoAf /Ifeafere 

Ch. L. 

10 Cy and yoa vili fin^the whole Diagonal :9.42. 

Thee proceed to meafine the Trapexian CDHI,, 

beginniog 91 C, and meafunng along the diagonal Line 

towards A; bat whon you come at (d), iet op yonr 

Ciofs»>ad try if Toa be in the Place where the Per- 

peadicalar will fiul : Meafiire the Perpendieolar d D, 

which is'^i.46» and then neafore forward tiH yoa 
mne at (c), and there, with your Croft, try if yon be 
light in the Place where the Perpendicular will fall, 
and meairnre the Perpendicular c l, which 11 }Chain»i 
and from (c) <^tjnue 'your.Jitfearare.taH»\and yo» 

/ , ' Ch. U \ 

will find (he whole Diagonal 12.36. 

Th^ proc^Ed lo meafure the Trapezium HGED, 
hagtHnitig af'lH, and meafuring along the diagonal 
; line towards £^ but when yoo come to (f) try witl^ 
yonr Crofi^ if you be in the PJace where the Perpen- 
dicular will fall ; and meaf^Ve the' Perpendicular f G^ 
which is 4-4S; then con.inue on your Meafure from 
(f) tiliyoue9^^ to (g}» and ther$ try jf yoo be in a- 
Square with ske Perp^dioilar g ; and mpdifure the 

■ Ch. u • 

£iid Perpendicularf which is 2.94; then' meafure on» 
from (g) to E|^2nd you will find the whole Diagonal 

Ch. L, 

to be 11.34. ': 

Then meafafe'the Triangle EFG, beginning at £, 

and meafuring along the Bafe EG, till you come &t 

(h)* and there with your Oofs try if you bu* in the 

Place where the Perpendicular will fall i and mea- 

Ch. L. 

fore the Perpendicular hP, which is 3. 14, continue 

your Meafure to G, and you will find the whole Bafe 

Ch. L. 

to be 9.12 j fo^ you have fioiihed your whole Field. 

Ihavf 



ScA. IL Of Liind-Meafiifing. 345 

I have been the largc^ upon the 'Explanation of th» 
Problem, becaafe moft GronnHalie in fuch irregular 
Forms. 

Caft op the three- Trapezialtdt'fevctally» and alfa 
the Triangle; and add all theTeveral Areas together 
into one Sum, which will be the Area of the wholes 
irregular Plot* 

See the Work." 

bB9i.o4 9.42 See Sed. VI. Chap, t^ 

.$ I zi 4*S\ 1^.44 Qart II. 

Sum 6.Sft' 5768' 

— i?6t 

Hilf 3 44, 98)6 



3.24048 ;[: Area of ABCK 



¥t 



Cl =3.00 2.21^ 

Sum 4.46 370t 

iUIf 2.23; 2472 



3.75628= Area of CIHIk 



fCB=:4.4» 11.34 

gD = 2.94 3.71 

Sam 7.42 1134 

— 7938 

Half 3,171 3402 



4.207141= Area of HGBIX 



Bafa 



34^ ^P^iix. Seft. IF; 

Bafe = 9.i2 

— Sec Sea. V. Chap.L 
Half = 4.56 PartIL 

Perpend. 3*14 

1824 

456 
1368 

ft. 43 1 84 =: Area of tfaeTnan. £FG. 
3.I4048 £s Area of ABCI. 
a 75628 r: Area of CIHD. 
4.207 14 == Area of HGED. 



• 






Sum 1 1. 63574 s Area of the Whole; 
4 

2%54^96 



21.71849 *•* 



A.R. p. 
tacit II ^^V 
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BOOKS printed for the PaopRiETORi 

of this Work. 

AN Univerfal Etymological ENGLISH DIC- 
TIONARY: Comprehending the Pcriva- 
tions of the Generality of Words in the Englifli 
Tongue, either Ancient or Modern, from the An- 
cient Britifli, Saxon, Danilb, Norman, and Mo- 
dern Frenth, Teutonic, Dutch, Spanifli, Italian ; 
as alfo from the Latin, Greek, and Hebrew Lan- 
guages, each in their proper CharaAers. 

And alfo a brief and clear Explication of all di£« 
cult Words derived from any of the aforefaid Lan- 
guages, and Terms of Art« To which is added, 

A CoIIediop of our moft common Proverbs, 
with their Explication and llluftration* ' ' 

The whole Work compiled and methodically 
digefted, as well for the Entertainment of the Cu- 
rious, as the Information of the Ignorant, and for 
the Benefit of young Students, Artificers, Tradef- 
men, and Foreigners* who ajre defirous thoroughly 
to underftand what tney Speak, Read, or Write. 
By N. B A I LEY, 4>i;^;ioy^. 

ARITHMETIC, both in Theory and Praaice, 
made plain and eafy in all the Common and Ufeful 
RULES, both in Whole Numbers, and FradiionSy 
Vulgar and Decimal. 

Alfo Interest j ^^^^^^ land AKNuiTiBi, 

Likewife Extradion of the Square and Cube 
Roots. As alfo the Tables and Conilru^lion of Lo- 
garithms, with their Ufe in Arithmetic and Com- 
pound Intereft. Together with Arithmetical aQd 
Geometrical Progreffion, and the Combination and 
Eleflion, Permutation 2'nd Compofition of Num- 
bers and Quantities. With the Addition of feve. 
ral Algebraical Queftions. The lilce not extant. 
By JOHN HILL, Gent. 



A CAL«utATios of FOREIGN EX- 

CHANGES, wtnnridedon the Royal £x' 
diange of London ; or. Tables, (hewing at once* 
or by a few Additipni, anjr Sum of EngliHi Money 
reduced intoForeign Species, aadlikewife any Sumi 
of Foreign Species reduced incoEoglifh Money, by 
Way of Exchange, at the fcvcral Prices, as fiom 
Time to Time the Exchange may Rife or Fall. 
By EDWARD OLDENfiURGH, Merchant. 
With fcvcral Addition* prefixed to each parti- 
cular Table, fliciiring how Books and Accounti 
*re kept at each Place; and likewife in what Mo- 
ney Exchanges are ufually drawn, Real as well as 
Imaginary ; with the Method how to make the 
Operation (t>y the Rtile of Three} in the j)laiiteft 
and mofl concile Manner. By the fame Hand. 

A NEW LAW-DICTIONARY: Contain- 
ing, I'he Interpretation and Definition of Words 

'.and Terms ufed in the Liw; and aKo the whole 
Law, and the Praiflice thereof, under all the Heads 

* arid Titles of the fame. Together with fuch In- 
formations relating thereto, as explain the Hiflory 
and Antiquity 'of the " Law, ind our' Manners, 
Cuflomf, and original Government. Collected 
and abflraded from all DiAionaries, Abridgments, 
Inflitutei, Reports, Year-Books, Charters, Re- 
gifter?. Chronicles, and Hilloiies, publifhed to 
this Time. And fitted for the Ufc of Barrifters, 

. .Students, and Praftifers of the Law, Members of 
parliament, and other Gentlemen, Juftices of 
Peace, Clergymen, Uc. To which is annexed, 

A Table of References to all the Argumenw and 
References of the I^ord Chief Jufticc Holtj in 
the feveral Volumes of the Reports. 

By GILES JACOB, Gem* 
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